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ls. 4d. 
| . . 
| Aveing & Porter, Tid.|y arrow * ge Jo Bellamy, T jmited, | oylos , Limited, 
ROCHESTER. MILLWALL, LONDON, B. 1216 | FEED WATER HEATER BRS, 
ib GENERAL ConsTRUCTIONAL ENGINEERS, CALORIFIBRS, EVAPORATORS, Bat B : 


S team 
Road Rollers & "Tractors. 


PASSENGER AND CARGO STEAMERS, 


SHALLOW DRAFT VESSELS. ve 





A. G. Mentor, T+ 


CULVER STREET WORKS, COLCHESTER. 
Ow ADMIRALTY aND Wak OFFICE Lists. 
ENGINES for Torpedo Boats, Yachts, Launches. 
BOILEK FEED PUMPS. 

See advertisement pages 24 and 25, 

PATENT WATER-TC BE BUJLERS, 
AUTOMATIC FEED REGULATORS. 
And Auxillary Machinery as supplied to a 


Admiralty. 
P lant 


D redging 
RIPTION: 
COAL BUNKERING 
ELS. ' 





OF ALL DESC 
FLOATING CRANES. 
VESS 


Werf Conrad, HOL SAWN 


ND. 
Agents: MARINE WORKS, Lerp., Fatars House, 
39-41, New Broap Sr., 


LONDON, E.0, 2. 

See half-page Advert. last Silk oad wat take at week, —_—«BT5 
OSes c, Steam, 
HYDRAULIC and ana 
GRORGE RUSEELL & CO., L3>., 

__ Motherwell, near Glasgow. 9948 
: " STERL TANKS, PIPES, GASHULDERS, &c. 
I thos. Piggott & Co., Limited, 


RMINGHAM. 
See Advertisement last week, page 93 
pencer- 


encer Hipeee & k= 


LERS. 
Sole Makers: SPENOME BONBOOUKT, 
~ Parliament a Victoria St., London, Py 


Yiank Locomotives. 
8 fication and Workmanshi ual to 
Wineries 
R, & W. HAWTHORN, LESLIE & CO. Lep., 
ENGINEERS, NEWCASTLE-ON-TYRE. 9344 


(" ochran MULTITUBULAR 


AND 
CROSS-TUBE TYPES. 
See page 17. 


Bowlers. 
E. 


J. Davis, M.I.Mech.E., 
Reported Upon 


Gas Engines , Inspected, Tested nail 

. Over 25 years’ experience, Tel. : 

war aud 737 Stratford. Wire: “‘ Rapidising, London.” 
—Great , Stratford, B. 15. 1794 


M cehanical Designing, Work- 
ing Drawings, Coloured Drawings, Card or 
Wood Models, Schemes, D 
generally. —JOY & HARRISON, Ulster Chambers, 
168, Regent St.,W.1. ‘Phone: "Regent 3207. 922 


]®Vvincible (j2uge ({ lasses. 


BUTTERWORTH BROS., Ltd., 
Newton ne ae Works, 














9047 








s & technical work 








Od 9763 


(Sampbells & He, L 
Gear Cutting. 


Worm Wheels cut up to 13 ft. diam. 
Bevel and Mitre Wheels planed up to 3 ft. diam. 
Spur Wheels cut up to 9 ft. diam. 

DOLPHIN FOUNDRY, LEEDS. 4547 


'V OSPER_ & & Co o., Lrp., 


SHIP & LAUNCH BUILDERS, 043561 
ENGINEERS & BOILER MAKERS, 
ement. —Maxted & Knott, 


Consulting Cement Engineers, ADVISE 
GENERALLY en pro} Cement Schemes FOR 
ENGLAND AND ROAD. ADVICE ONLY. 
Highest references. lished 1890 
Address, BURNETT AVENUE, Hux. 
Cablegrams: “ Energy, Hull.” 


IL FUEL APPLIANCES, 
OP ae 
KERMODSS. 
KERMODSES MItBD, 
35, The Temple, Street, 








9762 





a, 

Outfits Speciality, 

for Merchant —— | 

Ind proven yg RH 

all kinds. 

Supplied < the British and 
other Governments. 

Telephone No.: Central 2833. 
Telegrams: ‘ Warmth.” 


ocomotives ‘Tank Engines 


and constructed 
MANNING, WaRDLE At AND COMPANY, LIMITED 
Boyne yw od Works, Leeds. 
See their Illus. Advert: 


EUILWAY AND TRAMWAY EOLLING STOCK. 
urst, \J elson & .» | td. 
Eten heap iy asd Poa 


RB. ¥ Pickering & Co., Lid., 
BUILDERS of BB re CARRIAGES &2WAGONS. 
MAKERS of WHEELS and AXLES of all kinds. 
RAILWAY WAGONS FOR HIRE. 
Chief Works and Offices: 
WISHAW, near GLASGOW. 


4078 








Office: Od 
3, Vicrenta Street, WesTminerer, 8.W. 
enry Butcher & Co., 


AUCTIONEERS, VALUBRS samp SURVEYORS 
for 
ENGINEERING axp ALLIED TRADES 
and 
INDUSTRIAL PROPERTIBS. 9866 
63 and 64, CHANCERY LANE, LONDON, W.0.2. 








Rlectric 4 Cranes. 


8. H. HEYWOOD 3 & CO., LTD., 
DISH. 





ee Ch peaacnees 


H. HEYWOOD 4 & £20. LtD., 9862 
REDDIS 


Boilers, Tanks, & Mooring Buoys 


Srimis, Perrot Tawxs, Am ReEcEIveRs, STEx 
Curmyrys, Riveter Steam AND VENTILATING PIPEs, 
HorrEns, ‘SPECIAL Worx, REPAIRS OF ALL KINDS. 


IRON & STEEL 


i abes AND H ittiags 
AND 


Steel Pigsas. 
raven AND Lior, | La.| — 


GLASGOW BIRMINGHAM 
See Advertisement Page 56. 


conomy ! 


HIGH BOILER EFFICIENCIES 
ARE OBTAINED BY INSTALLING 


T'odd Q?! Burrzers 


FUEL OIL BURNING SYSTEMS, 
HEATERS, STRAINERS. 
49.51, Hastcuear, Lorpon, B.C. 3. 
TODD SHIPYARDS CORPORATION, 


Builders of Steam and Motor Shi; ce 
Hiectric Drive I ~ 





9952 








Twenty-one Floating Docks, Two Graving Docks, 
Twelve Shipways. 
25, Broadway, New York, U.S.A. 
[the Glasgow Railway 
Engin Com 
meet MM, pun, 
London Office—12, Victoria Steet, 8.W. 
MANUFACTURERS 01 
RAILWAY CARKIAG WAGON & TRAMWAY 
WHEELS & AXLES. 
CARRIAGE & WAGON rg hk also 
CAST-STBEL AXLE BOX 
SPHKCIFY WELDLESS a oe 


[the Stronges hain ss 
wenn. 


IN SHR W 
BLDLESS CHAINS, Lrp., 
LASGOW. 





Sole Manufacturers : 
50, WELLINGTON STREET, G 





Bretts atent J ifter Co: 

Lrw1rep, 
Hammers, Presses, Furnaces, 
COVENTRY. 610 





Tus Giaseow RoLuine Stock ayp PLanr Works. 


Ht: Nelson & Co., Ltd., 


BuildersofRAILWAYOARRIAG ES, WAGONS, 
BLECTRIC CAKS, and EVERY OTHER DESCRIPTION 
or RAILWAY and TRAMWAY a ects STOCK. 

Makers of WHEELS and A amg | Ratiway Puiayt, 
Foremes, Smirx Worx, Inow & Brass Casrines, 
Sreet Work oF aL. Kiwps 
R ed Office and Chief Works: Motherwell. 
Lon Office ; 14. Leadenhall Street, B.C. 043382 


Electric 


(UP TO 3 TONS.) 
8. H. HEYWOOD & OO., LTD 
REDDISH. 





ifts 





Pruller, Horsey, Sons & Cassell. 


sania | sige 
in the 
SALE AND VALUATION 
oO 
PLANT AND MACHINERY 


and 
ENGINEERING WORKS. 
11, BILLITER SQUARE, 8.C.3. 


1834 





Birkenhead. 


See Illustrated Advertisement Page 29, Oct. 27. 
Liocomotive ShuntingCranes 
Steam and Electric Cranes 


EXCAVATORS AVVINS, GRABS, 
CoNCHIT MIX B 


SHIPS* a, WincirEs, and 
DECK 








Bi obn H, W itson &(o.,Ltd., D 


637 
Lists or StaxpaRp Sizes on APPLicaTion, 
London Office: 15, VICTORIA STRERT, 8.W.1. 


esigns, Drawings, Tracings. 


Working Drawings made from clients sketches 
instructions. Single 


Deowings prepared’ lor patent, epocth- 
or tent - 
cations, and all classes of tracing undertaken, Jig 


spectalit 
vats & hay Drengtesnst, 


64, Basinghall 8t., London, B. sd 


NDENSERS, AIR HEATERS, 
I's Patent TWIN STRAINERS for Pump 
SYPHONIA STHAM TRAPS, REDUCING VALVES 
~class GUNMETAL STKAM FITTING 
ATER SOFTENING and FILTBRING, 6723 


YARROW * Giciy 4 


CO. 
Merril! 





LAND AND MARINE 


YARROW BOILERS. 





N. nvox.| Vf atthew pal & C>» Le 


Levewroup Wo! 
See Full = 


RKB, 
Page Advt., page herte Oct, x 





Forgings. 
weer omers Saeitee na 


Taylor & (Challen es 


resses 


For Producti of SHEBT METAL WORK, 
COINAGE CARTRIDG KS AND GUNPOWDER. 
Foundry, Work ks,and Showrooms: BIRMINGHAM, 

f page advert., page 67, Oct. 27, 8106 


He W ighteon & Oa 
LIMITED. 


See Advertisement page 62. 


Railway 


G witches and 
rossings. 


T. SUMMERSON & SONS, LIMITED, 
DaRLineron, 











GRAPHITED 


GRapairEep 
OIL. 


WATER. 


“OILDAG” “AQUADAG” 
(Reg.) BRAND. 


(Reg.) BRAND. 
GRaPHITED 
GREASE. REASE. 


“@REDAG” 


E.G. Achecon Lit 


B., (ol Meaenrend Works 
40, Woon 81, 8.W. 1 PLyMourE. 


Locomotive [[\raversers 
(BLBOTRIOC). sie 





8, H. HEYWOOD & CO., LtD., 
REDDISH, 
P. & W. Maclellan, Limited, 
OLUTHA WORKS, GLASGOW. 
RAILWAY CARNIAGHS AND WAGONS 
DESCRIPTION. 
RAILWAY IRONWORK, BRIDG BS, ROOFING ,£e, 


Ohief Offices ; 129, Trongate, . Od 6ba7 
Offices: Clutha Heuse, 10, Princes 8t., 
nenaaS : Clu .. 0, 








Lge uid Air, and allother Gases. 


Ton bana BLROTEIONT AS a glare 
OUMPRESSORS Ca a, 2500 Ibs. . per 
Also DIBSBL Engines to 1200 


sq. in. MOTORS oo. to 100 ap. 
tion, ate seest one-third current eat prices 
GHRTRIFOGAL and other PUMPS. es and D.C. 
MOTORS, 200/250 volte, trom from 4 to 600 


aie 
| Pott (Caseels & WV illiamson, 








See half-page Advertisement jage 13, Ost. 21 










































he Institute of Physics. 


APPOINTMENTS REGISTER AND REGISTER 
OF CONSULTING PHYSIOISTS. 

The Appointments Register Committee is pre- 

to recommend Public Departments, 
niversities and Colleges, Directors of Research, 

Manufacturers and others desirous of employing 

or consulting any A —— Be te —- 
persons ng spec: nowledge of any branc 

yale. 


of Ph 
i By Order of ay Reet, 


8. SPIBRS, 
10, Resex Street, e 
London, W.C. 2. was 
H 3670. 
IN THES HIGH ge Lk o Justin” 
CHANU ay DIVISION, 
Rk. J BTIOR TSARGANT 
IN THE MATTER OF LETTERS PATENT 
nted to HARRY WILLIAMS HARDINGE 
ng date ist June 1907 being an apparatus 
for crushing dividing or disintegrating ores and 
other substances and 


IN THE MATTER OF THE PATENT AND 
DHSIGNS AOTS, 1907-1919. 


otice is Hereby Given that 
the above named HARRY WILLIAMS 

HARDINGB has by Originating Summons dated 
the 28th day of September 1922applied that the term 
of the said Letters Patent. ma +4 extended. AND 
NOTICE IS HBKEBY GIVEN that on Tuesday 
the 28th day of November 1922 Application will be 
made to the Court that a day may be fixed before 
which tne sald Summons may not be in one eee 
for hearing. ANU NOTICH IS HEREBY G 
that any person desirous of being heard in opposi- 
tion to the said Summons must at least seven da: 
before the said 28uh day of November 1932 lod pe 
notice of such pepeiies “6 at “ Chambers of 
Justice Sargant Room 417 Royal Courts of Justice 
poe London aud serve a copy thereof upon the 


Applicant. 
ATED ‘his 24th day of October, 1922. 
BIRD & BiRD 


5, Gray's Inn Square, W.C. 
be na licitors tor, the Applicant, 
upon whom all documents e may 
be served eee W 680 


nst. O.E., L Mech. E., B.Sc., 


and all menos Bxaminations.—Mr, G, P. 
KROWLSS, B A.M.Inst.C.B., F.8.1., 
~ R.San.L., PREPARES Chat wd tase Mig personally 


y 
Sertua the last sixteen = Goeiens may com- 
mence at any time.—39, torla St., Wes' ter, 
8.W. Tel. 4 80 Victoria. 854 


spondence Courses for 
oft Rages. ., Inst.Mech.B., London Univ 

i and ALL BNGINEBRING 
reonally conducted by Mr. 

BVOR W. PHILLIPS, B.sc. (Honours), Assoc 
M.inst.C.B, MR.S.1., F.R.S.A,, aco. A Day 
dffice. Bxcellent results at all Bxams. 
rees may commence at any time, and all 
Sturients receive individual tuition,—For full par- 
tleulare apply to 8/11, TrRarrornp Omampens, 58, 
Sourn Joun Srreet, ‘LIVERPOO 515 


net. O.E. Exams.—Successes 

as usual last Exam. by Correspondence Coach- 

Ing: Successes AS manson, several prizes. Sec, 

“O" embraces fessional experience. — 
Address, 7434, ( Offices of | NGINEERING. 

owerin of Vessels.—A 

Practical Course of Instruction by Corre. 

ndence.—Acddrese, for particulars terms, 

Offices of BESINEEEOne 


‘A Brochure on ‘ ‘ Engineering 
SALBSMANSHIP and SAL MANAGE- 
MENT,” with yyy of a SPECIAL COURSE 
of training. will be sent post free on application to 
DIR#OTUR, Tae lverrrure oF GINEERING 
SALEsMANeuTP, 333, Oxford Rd., Manchester, 985 




















TENDERS. 
BENGAL-NAGPUR RAILWAY COMPANY, LTD. 
The Directors are © prepared to receive 


[lenders for :— 


COPPER FIREBOX PLATES. 

¢ yen and Form of Tender can be obtained 
at the Company's Offices, 132, Gresham House, Old 

Street, mdon, H.C. 2, on or after lst 
N % oped Cg 

‘ee of £1 is, will becharged for the specification 

which will not be returned ae? , 

Tenders must be submitted not later than noo 
on Tuesday, 14th November, 1922. 

The Directors do not bind themselves to accept 
the lowest or any Tender. 


By Order of the Roost 
TWIN W 710 
"Weteaion tor. 
“BOMBAY, | BARODA, AND OBNTRAL INDIA 
RA:LWAY COMPANY. 


The Directors are prepared to receive up to 
Noon, on Weinesday, 22nd Hovemban= 








[lenders for the Supply of :—| rr 


3: INDIA KU BERR W0S8, SHRBTING, 
3. RED LBA é ms 
menkernG, Ses forme, 
ers must ie on of recta ea 
with specification, can be obtained at these offices 
en iymens of 108, each (which will not bereturned), 
Directors do not bind themselves to to accept 

the lowest or any tender. 
8. G. 8, YOUNG, 


wesiceg rs > bring Mansion, 
91, Potty Fran 
inster, 3.W. 1, 

Bist October, 1922. 





ENGINEERING. 





(Nov. 3, 1922. 











BENGAL-NAGPUR BOILWAY COMPANY, LTD. 


The Directors are prepared to receive 


mders for :—- 

WHB8BI, LATHE. 
of Tender can be obtained 
SS Ola 
after 30th 


att Com $e Omens, 185, Gresham 
Broad Direct, “London, no's, on or 


ber" ot gi Is. will be for the Specifi- 
ee 1 ome ‘or the 
at which will not be returned. 
ers must be submitted not later than Noon 
on Fre » 10th Maven} 1932, 
do not bind themselves to accept | on 
the Steves or ad Tender 
By Order of the Board, 
T. R. WYNN, Ww 696 
Director. 





BENGAL-NAGPUR RAILWAY COMPANY, LTD. 


The many 3" are prepared to receive 
T'enders f or :-— 
UPLEX TUMMING MILL. AND 
of Lge can be 
ngs Ofices, 138 Gresham 
London, 8.0, 2, on or after 


ber, } — 

we tee et 10s. 6d, will be charged for the specifi- 

cation, which will not be returned 
Tenders must be submitted not later than Noon, 
on Tuesday, i4th porenee, 1922. 
The Directors do not bind themselves to accept 

the lowest or any Tender. 
By Order of he Beare 

R WRN W 1% 


Managing ector. 





BOROUGH OF F CAMBERWELL. 


GINEERS, BOILER a . AND 
UNDRY MACHINBRY MAKERS 


The Council invite 


lenders for :— 


ONK NEW VERTICAL STEAM BOILER, 
ONE NEW HORIZONTAL STBAM OCALORIFIER, 
ONE NBW HORIZONTAL STEAM ENGINE 
NEW LAUNDRY MACHINERY, &c., in con- 
nection with the re-arrangement of the Boiler 
House and Service ee at the Public Baths, 
Bast Dulwich Road, Bast Dulwich, 8.B. 22. Speci- 
fication and Form of Tender can be obtained trom 


TO 


Mr. Frepericx J. We Borough Engineer, | C 


Town Hall, Camberwell, 8.4. 5. 

Tenders, together with complete drawings and 
fall particulars, must be delivered on or before 
Thursday, 30th November, 1922, mot later than 


Five p.m. 
©. WILLIAM TAGG, W126 
Town Olerk. 





STATE ELECTRICITY COMMISSION OF 
VICTORIA. 


SEEDERS FOR FOR PLANT. 


gaToicr.... are Hereby 
Invited for the SUPPLY, DELIVER 


ete., of the following for the Morwell 
Power Scheme. 
wultax's Tender Form and _Specifiestion will be 


.e AGENT: GENERAL F FOR VICTORIA, 


Melbourne Place, Strand, London, W.C. 2. 
hog No. 23 iGH PRES>»URE 
STKAM, DRAIN AND | BED PIPING, VALVES, 


RAPs, 
Caner :—£2 2s. for the first two copies complete 
_ Tender Be a Conditions of Contract, 
fication and Drawin é is return- 
shie on receipt of a bona fide Tender. A third or any 
urther will .be supplied for the sum of 
21 1s. each, but this charge is not returnable. 
Pretiminany Deposit:—A Preliminary Deposit 
of £50 is to be lodged —_ the Tender. 
a Specification may be inspected ‘at the above 
mentioned Office. 


The Commission does not bind itself to accept the 
lowest or any Tender, “y 
ers on prescri form, 
and addressed, must be delivered 
in Melbourne not 
January, 1923. 


rly endorsed 
e und ed 
later than Five p.m., h 


R. ama, te 
y. 
State Maitig Dleateton of Victoria, 


Melbourne, Victoria, 
Australia. W 107 





ROMFORD RURAL DISTRICT COUNCIL, 
RIVBRSIDE SEWERAGB. 
CONTRA’ No. 4. 
PUMPING ae AUXILIARY PLANT, 
The Council are » prepared to mw 
nders from pproved 


Makers inery, 
the seen eoe an and ree te at thet 


aumae Set the se PUMPING 
MACHINERY « and wher PLAT 


The Contract inclades i f Pu 
Vertical Semi-Diese! Bngin Deottogel, Pomme, 
Crane, rn = Work, and 
whole will be let in one Contract, and all the 
| _— must be British man: 
General Condi 





Faraqey, 
estminster, 


tions, Specification, and | after Monday, 6) 
be inspected at the Office of the | & ai 





GREAT NORTHERN ¢ RAILWAY (@RELAND). 
SALE OF OLD RAILS, SLEEPERS, &c. 
¢ Directors are re prepared to 


(lenders for the Picahaes of 


5000 tons 18/26 ft. OLD Leng RELAYABLE 
FLANGE RAILS, 
2400 tons SCRAP oa of various kinds ; 


Pad OLD SLEEPERS, 9 ft. by 10 in, by 5 in. 
Particulars, and forms of Tender, may be obtained 
poe, lication to the undersigned, @ Tenders 
be delivered, under sealed cover, endorsed 
* ‘Render for Old Materials,” not later than Ten a.m., 
on 16th November, 1922. 
Ba rye bind themselves to accept 
the highest or any Tender. 
B,. STEPHENS, 
Secretary. 


Amiens Street Station, 
Dublin, 
28th October, a 


= pee . receive 


ge Tos ers for the Supply 
FLEXIBLE 


STERL WIRE ROPE, 
Galvanized and Ungalvanized. 

2. COPPER eg 

3. BUFFERS, rought 
WASHEES for w Batter Ss 

4. AXLE BOXES, Mall 

or Cast Bteel, for 


Wagons. 
Forms of Tender may be obtained from the 
Director- —— bag 
No. 16, Belved 
Tenders are to be » delivered at that Office not later 
than Two o'clock p.m. on Thursday, the 23rd 
November, 1922. 
T. RYAN, 698 


w 
Director-General. 
BRIGHTON PA ; 


The Guardians of the above named Parish are 
desirous to receive 


enders from Persons willin 
enter into a Contract = the SUPPL 
DEL IVBRY. and SEITING at the PUOR LA w 
INSTITUTION, Bim Grove, ton, of TWO 
CORNISH BOILERS, each 18 ft. by 6 ft. dia., 


W 688 


Builders’ and Engineers’ Work necessary to the 
alteration of the Boiler House. 

Plans and ° fication, with Form of Tender and 

diti oC may be obtained upon 

applic ee. tos the Guardians’ Architect, Mr. B. 
ALLIS Lone, M.S.A., M.I.Mun.8., 56, East Street, 
Brighton, ry n payment of a sum of Bs ys - 
will be refunded on receipt of a dona fide f 

Sealed Tenders, on the bed form, “endorsed 
“* Tender for Boilers at Poor Law Institution,” must 
be delivered to the undersigned at the Parochial 
Uffices, Prince’s Street, “44> on or before 
Tuesday, the 2lst November, by Ten o'clock in the 
Forenoon. 

The Guardians reserve to themselves the right to 
reject the lowest or any Tender. 

By Order of the Guardians 
HO. RACH BUMPIELD, 
erk, 





hton. 
30th October, 1923, W 702 
STATE BLEOTRICITY COMMISSION OF 
VICTORIA. 





TENDERS FOR FOR PLANT. 


gaTodr.... are Hereby 

Invited for the SUPPLY, Ridgct-ow f 
3 the following for "the Morwell 
Power Scheme. 


Copies of Tender Form tend Specification will be 


acme * u eye 
NERAL OR bd wig 9 yh 
slamearae Place, Stra trand, Lendon, W. 
SprcuricaTion No. 23/3—SWIT CHGBAR ‘AND 
ACCESSORIES. 
OnARGE :—82 2s. per set of three copies t 


loi 
with working pressure of 150 Ib. toyether with the 
removal of two existing Cornish ‘Boi ers, and sundry | © 


STATE BLECTRICITY COMMISSION oF _ 
VICTORIA. 


THBDERE FUE FOR PLANT. 


[Tenders are Hereb- 
Invited for the SUPPLY, DELIVE! \ 


ete., of the following for the Morw 
Power Scheme. 


Copies of Tender hye and § fication 
obtained or ine pon applicatic m to:— el 


AGENT R VICTORIA, 
Meibourne Pie Strand, Lond W.0. 2 
ag oy No, 23/4— 4--STEAM TURBIN® 

RIVEN BOILEK FEED PUMPS, 

PAA... :—&1 1s. for the first two copies of 
Tender Form, Conditions of pape and Specifics 8 
tion complete. 1 These c’ will be returned « 
recel; bona fide T Ee. A third and an, 
further copies will be supplied for the sum of 10s, «i 
each 

Paevimieany Depostr:—A Preliminary Deposi: 
of £25 is required to be lodged with Tender. 

The Commission does not bind itself to accept th 
lowest or any Tender. 

Tenders on prescribed form, properly endorsed 
and eaérened, must be delivered to t e undersigned 
in Melbourne not later than Five P-m. on 19th 


January, 1923. 
: R. LIDDELOW, 
retary. 
State Hlectricity Commission of Victoria, 


Melbourne, Victoria, 
Australia 


W 580 








APPOINTMENTS OPEN. 
PLYMOUTH BDUVATION AUTHORITY, 
PLYMOUTH AND DEVONPORT TECHNICAL 
Principal —W. 8. TEMPLETON, M.A., B.Sc., 





Reguired, for the Day and 


vening Classes, LECTURER in Civil and 
a Engineering. Applicants must have 
had Engineering Works experience and preference 
will be given to those with high academic qualifica- 
tions, The commencing salary will depend upon 
previous experience, aximum of present scale 
2500 Graduate, £400 Non-Graduate, per annum. 
—_ day for receiving applications, 11th November, 
1922.— her particulars from B..CHANDLER 
OOK, Education Secretary, Cobourg Street, 
Plymouth. W 123 


anager Wanted for Iron and 

Brass Foundry, must have commercial and 

practical experience and produce castings of best 

quality at lowest competitive prices and run 

business, including sales department, Young man 

ferred who would invest some capital.—Address, 
683, Offices of ENGINEERING. 


Fstimator and Rate Fixer 


WANTED for Foundry in West London Dis- 
trict. Only first-class men need apply. Must be 
capable of Ss on Loam work for castings up 
to 10ton. State age, experience, salary required.— 
Address, W 690, O ces of ENGINEERING. 


Wanted, Young Engineer ; 


must be good draughtsman with mathe- 
matical training. Good general knewledge of 
Centrifugal Fan Design, and of A.C. and D.C. 
Motors and Starting Gear. — Address, stating 
experience, age and salary, W 719, Offices of 
ENGINEERING. 


H.M, SIGNAL SCHOOL, PORTSMOUTH 


A Vacancy exists for an 
ENGINEER, Grade I, in H.M. 
>ignal School, R.N. Barracks, pena 

Applicants must have had a sound training i 
Electrical Engineering, both theoretical and posetl. 
eal, and eee of the ore or use of 
Wireless Telegraphy apparatus. 

The work will coaster te in dealing with technical 
correspondence, writing technical specifications, 
ete. for Wireless Telegraphyand similar apparatus : 
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THE USE OF - NON-FERROUS |. ALLOYS 
UNDER SUPERHEAT. 
By H. C. Drews. 


TuE tide of knowledge flowing on the shore of 
one branch of engineering—the production and 
utilisation of steam—has advanced up two parallel 
channels. It has advanced slowly up the long 
shallow channel of the need of high-temperature 
working and the advantages of superheat, and then 
suddenly up the deep channel of the constitution 
and structure of metals and alloys at elevated 
temperatures. The space between these two 
studies, that is the behaviour of engineering alloys 
at high temperatures has yet been hardly encroached 
upon by either the engineer from one side or by the 
metallurgist from the other. Daily the engineer is 
clamouring for materials to withstand temperatures 
higher and higher, and daily the metallurgist is 
giving him alloys, the properties of which he only 
imperfectly understands. More frequently, too, the 
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engineer is inclined to neglect seeking the advice | 
of the metallurgist, either because he doubts the | 
latter’s capacity to supply the needed information, | 
or more generally because he fails to recognise that | 
the new conditions necessitate different considera- 
tion from more orthodox usages. In any case the 
result of such inadequate understanding leads often 
to failure of attempted work and the early abandon- 
ment of greatly needed experiments. 

The general trend of deyelopment in steam raising 
and power production from steam. during recent 
times has been towards the use of higher pressure 
and higher superheat. Progress realised and re- | 
search attempted have been consistent and un- 
wavering in these directions, until it is now essential 
that such knowledge as is available should be within 
reach of all engaged in such work. The effects of 
increasingly severe conditions are usually most 
noticeable on boiler fittings, valves, turbine blades, 
‘condenser tubes, economiser and superheater parts 
and so on; and it is to consider the properties of 
alloys ordinarily used in these features, and to 
indicate the probable direction of future activities 
that the following remarks are offered. 

It is generally and correctly understood, but often 
overlooked, that all metals and alloys exhibit dif- 
ferent properties at different temperatures, and the 
extent to which the properties alter depends on the 
alloy under consideration, its mechanical state, the 
temperature used and many other factors. Tests 
conducted at ordinary temperatures are in no way 
guidances to the behaviour of the metal or alloy 
under several hundred degrees of superheat. The 
difficulty of conducting accurate tests at elevated 
temperatures are numerous, and as higher tempera- 
tures are approached the number of interfering 
factors appears to multiply. The general form of 
temperature-test curve for many commonly used 
metals and alloys has been determined, and it should 
prove instructive to study a few of these examples. 

copper is only occasionally used now-a-days 
for other than electrical purposes, but the char- 
acteristics of its properties at elevated temperatures 
are those of most pure metals and many alloys. 
Fig. 1 shows the maximum stress and elongation 
obtained by tensile tests on this material, in the 











rolled and annealed conditions, at elevated tempera- 
tures. The tensile strength of rolled copper at 
ordinary temperatures will be about 17 tons per 
square inch—about 3 tons higher than the annealed 
copper. At a temperature of 200 deg. C. (390 
deg. F.), however, the tensile strength will have fallen 
to 3 tons per square inch in the case of the rolled 
variety and to 4 tans in the case of the annealed, 
whilst at 500 deg. C. (930 deg. F.) the strength of 
rolled copper will be just over one-third, and of the 
annealed just less than one-third of their values 
at ordinary temperatures, Between 600 deg. and 
700 deg. C. the two curves meet and change direction 
in a remarkable manner. Somewhere within this 
range is situated what is known as the “ tempera- 
ture of recuperation,’ which temperature marks 
the end of the rapid fall of strength and the beginning 
of a very gradual fall which continues to near the 
melting point. It is well to remember too that the 
difference in the two states of the metal is not so 
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a consideration of these two curves, which show 
only the initial strength of the materials. The 
strength of rolled copper will tend to fall during 
prolonged heating at a definite temperature or 
during continual heating and cooling from such a 
temperature ; until, after heating for a long time 
at a low temperature or for a shorter time at a 
higher temperature, the upper will approach and 
eventually coincide with the lower curve. 

Contrary to what might perhaps at first be 
expected the ductility of copper does not at first 
increase with temperature but up to 600 deg. C. 
or so it actually falls. Beyond this temperature 
the ductility increases rapidly until 100 deg. below 
the melting point the elongation on a tensile bar 
is in the neighbourhood of 75 per cent. The 
elongation curve of hard rolled copper falls very 
little and in a straight line until at 650 deg. C. 
(1,200 deg. F.) a minimum is reached at 25 per 
cent. and from this point the curve ascends steeply. 
The shape of the elongation-temperature curve for 
normalised copper is as usual for pure metals and 
falls in a resemblance to a sine curve to 700 deg. C., 
after which it ascends again sharply. It is worthy 
of notice that the minima on the strain-temperature 
curves occur at about the same temperature as the 
change of direction of the stress-temperature 
curves. The very rapid fall from 50 per cent. 
elongation at 200 deg. C. to 20 per cent. at 500 
deg. O. should not be lost sight of. 








Most pure metals and a number of simple alloys 
exhibit properties similar to copper, and the curves 
for temperature-test result take the same form as 
those shown here for copper. Aluminium, to men- 
tion specifically only one pure metal in this class, 
has properties at elevated temperatures remarkably 
similar to copper. The maximum stress at ordinary 
temperatures of 9 tons per square inch falls evenly 
with temperature until at 400 deg. C. (750 deg. F.) 
—‘‘the recuperation temperature’’—it is only 
about 1 ton per square inch. At this point the 
curve abruptly changes direction exactly analagous 
to the curves for copper, and the maximum stress 
falls only slightly up to near the melting point. 
The elongation alters little up to the recuperation 
temperature, after which it rises rapidly until at 
600 deg. C. it may be 75 per cent. Many of the 
industrial alloys of aluminium behave in a similar 
manner to the pure metal, 

The variation of properties with temperature of 


| great in actual practice as would be imagined from | brass, depends essentially on its constitution which 


in turn is governed by the composition of the alloy. 
The two main classes of industrial brasses are those 
which contain only the a solid solution such as 
Q.F. brass, i.e., 70 per cent. copper, 30 per cent. 
zinc; and those containing a and a § solid solu- 
tions, such as Muntz metal containing 60 per cent. 
copper. Brasses from these two classes differ 
remarkably at elevated temperatures and it will be 
interesting carefully to analyse the outstanding 
features of these differences, paying particular 
attention to the manner in which they depend on 
the microstructure. Typical examples of the a and 
a 8 structures are shown in Figs. 24 and 2B, where 
2a shows a brass containing 70 per cent. copper and 
30 per cent. zinc forming all crystals, and 28 is a 
brass containing 60 per cent. copper and 40 per 
cent. zinc in the form of light crystals in a matrix 
of dark. 

The usual results obtained under test from 70/30 
brass, or indeed any brass about this composition 
which contain all, or nearly all, a solid solution, 
are shown in Fig. 3. The fall in maximum stress 
and elongation to about 450 deg. C. (840 deg. F.) 
is conspicuous, and the well-known brittleness of 
these alloys at high temperatures is clearly shown 
in the diagram. It is noticeable that elongation 
figures do not increase towards the melting point, 
and although the elongation curve shows the usual 
dip it does not continue upwards but turns down 
again only 200 deg. beyond the temperature of its 
minimum. At no temperature does the elongation 
approach that obtained at normal temperatures. 

The curves showing variations of maximum stress 
and Brinell hardness for 60/40 brass containing 
a and § solid solutions are given in Fig. 4, page 542, 
and resemble those for a brass. The elongation 
of brass of approximately this composition deserves 
special study, and therefore curves have not 
been drawn in Fig. 4. If the composition is nearer 
50 per cent. than 40 per cent. zinc the 8 or “ hot 
working ” solution predominates. The elongation of 
about 25 per cent. at ordinary temperatures remains 
practically constant to 400 deg. C. showing that the 
loss of ductility of the a as shown in Fig, 3 is 
being balanced by a gain of ductility in 8. At 
470 deg. C., with prolonged annealing the 8 
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solution slowly undergoes structural decomposition, 
and the ductility of the alloy at 500 deg. C. depends 
to a great extent on how far this change has pro- 
ceeded. The brittle a and ductile 8 too, have 
the same strength at 500 deg. C. so that the elonga- 
tion of these alloys is very variable, and is extremely 
sensitive to slight changes of composition which 
cause one or the other solid solution to predominate. 
Above 500 deg. C. the elongation increases rapidly 
and it may be 60 per cent. at 700 deg. C. Alloys 
containing nearer 40 per cent. than 50 per cent. 
show the effect of a to be more marked, and 
there is the characteristic fall of elongation to about 
5 per cent. at 350 deg. C. Above this temperature, 
however, the effect of 8 is felt and elongation 
rapidly recovers. At high temperatures where the 
6 constituent is quite stable the elongation is 
similar to alloys containing more zinc. 

Throughout the preceding paragraphs wherever 
zine content is specified it is understood that effec- 
tive zinc value is implied. Any tin, iron, nickel, 
&c., present as impurities are counted as affecting 
the structure in a manner similar to proportionate 
amounts of zinc. 

The behaviour of bronzes at high temperatures 
is quite analogous to that of brasses. The maxi- 
mum stress falls rapidly at only moderate tempera- 
tures and elongation suffers similar variations to 
brass, depending primarily on the structure of the 
bronze. Gun metal which may be regarded as an 
alloy of bronze and brass shows. properties similar 
to its component alloys. Fig. 5 shows curves for 
maximum stress and elongation under various 
temperatures of admiralty gun metal. 

Some nickel copper alloys exhibit properties at 
high temperatures which are more promising for 
general application than those of any of the alloys 
mentioned above. In Fig. 6 are given curves show- 
ing properties of cupro-nickel containing 80 per cent. 
copper. The break in the maximum stress-tempera- 
ture curve is again apparent, and at about the same 
temperature there is a remarkable peak in the 
elongation-temperature curve. Up to 500 deg. C. 
(930 deg. F.), however, the metal is still fairly strong 
and ductile and gives in fact as good test results as 
gunmetal at ordinary temperatures. When the 
nickel content is lower, say 10 per cent. or 12 per 
cent.—a more ductile alloy at ordinary tempera- 
tures is obtained, giving about 55 per cent. elonga- 
tion and about 18 tons per square inch maximum 
stress, Both figures decrease at higher tempera- 
tures in a similar manner to those of the 80/20 
alloy, and at about 400 deg. C.—the highest safe 
working temperature—the maximum stress is about 
10 tons per square inch and elongation is about 
30 per cent. Towards the nickel end of this series 
of alloys, the alloy containing 70 per cent. nickel 
gives good results. At ordinary temperatures the 
maximum stress is about 47 tons per square inch 
and elongation 35 per cent., which fall to 30 tons 
and 20 per cent. at 400 deg. C., and although the 
strength falls off considerably above this tempera- 
ture, very fair results can be obtained for two or 
three hundred degrees higher. Monel metal—a 
complex cupro-nickel alloy—also shows good service 
at high temperatures. At 400 deg. C. the maximum 
stress is about 20.tons per square inch and the elon- 
gation about 10 per cent. 

It is true, of course, that the tensile test does not 
indicate all the mechanical properties of a metal 
but nevertheless, it has achieved a great popu- 
larity, and engineers will almost certainly for a 
considerable time continue to quote in their speci- 
fications the tensile test alone, and to base thereon 
a great deal of their calculations, For this reason 
probably, and also because it is better understood 
than many other tests, the tensile has been, with 
exceptions in only a few cases, the only test applied 
systematically to alloys at high temperatures. 
The results of these tensile tesfs are certainly dis- 
concerting, and whether or not other tests would 
reveal in these alloys at high temperatures un- 
suspected useful properties is not easy to predict. 
Certain conclusions from the results of tensile, and 
Brinell tests where available, can be drawn, and 
the use of the alloys here mentioned, for purposes 
requiring entirely or essentially properties revealed 
by these tests, can be regulated. It is quite 
apparent, for instance, that where any strength is 
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required brass is quite useless at 400 deg. C., and 
even at 250 deg. C. the Muntz metal type must be used 
exclusively. Bronze or gunmetal is slightly stronger 
but either, like brass, fails before 400 deg. C. is 
reached. It is only in high zinc or complex brasses 
that great brittleness is not apparent at high 
temperatures. Gun metal is singularly weak in 
this direction. Cupro nickel alloys offer some useful 
properties, and the slightly higher initial expense is 
amply repaid by their extra wear and safer working 
when these alloys are used in preference to gun- 
metal or brass. 

As the working temperature increases the number 
of available engineering alloys which can be safely 
used grows less and less until at 600 deg. C. the most 
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hardy are found to be useless. The question of 
using new alloys must be considered. It seems 
reasonable to suppose that alloys could be specially 
manufactured for high temperature work, and the 
problem of their exploitation should be quickly 
solved. Now that the electric furnace is being so 
extensively used for alloy manufacture difficulties 
in melting these alloys—of which their refractory 
properties are the most salient of course—should be 
quickly overcome. 

The expense of electric furnace working in many 
districts is now prohibitive, yet with the develop- 
ment of enormous modern hydro-electric schemes 
it should be possible to obtain an adequate supply 
of these alloys from favourably situated districts. 
The difficulties of testing at high temperatures are 
not insuperable, and now that the ground has been 
explored only slight mechanical details need im- 
provement. The cost of such alloys would be fairly 
high perhaps, but this would be gladly met if satis- 
factory results were obtainable. Researches already 
in progress seem to show that alloys containing 
chromium may be useful. Nickel chromium alloys 
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under many trade names are being sold, but it is 
to be regretted that a number are not well made. 
Copper-iron-chromium alloys have been tried but 
not exhaustively enough yet to prove their in- 
adequacy. All alloys containing low melting point 
metals such as zinc, lead, and tin may be ignored 
immediately, although only recently these metals 
have been included in patented formulae for high 
temperature alloys. Impurities in alloys exert 
injurious effects at high temperatures out of all 
proportion to their effects at ordinary temperatures, 
Intermetalic compounds such as carbides, &c., 
slag or oxide inclusions must be rigorously ex- 
cluded. An alloy which presents a homogeneous 
structure in the form of a single solid solution, 
entirely free from the defects mentioned above, 
and made up of not more than three constituent 
metals, all with high melting points, and one at 
least with a good ductility ; such an alloy will be 
found to give the workability and resistance to 
corrosion and errosion which is demanded of the 
alloy to meet modern engineering needs for high 
temperature conditions. 








CARDBOARD BOX-MAKING 
MACHINERY. 
(Continued from page 520). 

Vertical Bending Machines.—In addition to 
the rotary type of bending machine, already 
described, for treating the blanks in order that 
they may bend easily and neatly to form the 
edges of the box, machines of the press type are 
also employed. These are known as_ vertical 
bending machines. They are much slower in 
operation than rotary machines, but are much 
less severe on the material being treated and will 
bend the tenderest strawboard without cracking. 
For rotary bending to be successful a certain degree 
of elasticity is necessary in the board, and when a 
series of bends are made all at once on a rotary 
machine, as is the usual case, the board must be 
drawn or flow from either side to form the bend. 
With a vertical bender each bend is made singly, 
and the board can be drawn in to accommodate 
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the bend. This point is illustrated in Figs. 33 and 
34. In the first case the material has been bent on 
a rotary machine, and as shown, it is the same width 
after bending as before, so that the whole of the 
extra length required for the bends has to be obtained 
by stretching the material. In the second case, 
illustrated in Fig. 34, in which the work has been 
done on a vertical bender, the bends are formed by 
the draw of the material, so that the width of the 
blank after bending is less than before. Vertical 
machines are valuable for treating, not only tender 
strawboard, but also heavy mill-board which cannot 
easily be dealt with on a rotary machine. The 
way in which the fibre of a thick board lies after 
bending on a vertical machine is illustrated in the 
examples given in Figs. 36 on page 543. As will 
be seen, a very neat and clean bend is obtained. 
These illustrations may be compared with Figs. 19 
and 20 on page 518 ante which illustrate a piece 
of similar material treated on a rotary machine. 

A vertical bending machine of Messrs. Vickers’ 
manufacture is illustrated in Fig. 35 on page 543. 
The machine, which is power-driven, consists of two 
cast-irdn end frames connected by a heavy cast- 
iron box-girder bed. The upper ends of the side 
frames are slotted to form housings in which a 
reciprocating upper beam works. The upper beam, 
which carries the top blades for forming the material 
being treated, is of cast-iron and is reciprocated 
by eccentric rods outside the frames at each end of 
the machine. One of these rods can be clearly seen 
in Fig. 35. The rods are driven by eccentrics 
keyed to a main shaft carried through the machine, 
this shaft being connected to the driving shaft 
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through a single reduction gear. The eccentric 
shaft runs at forty revolutiens a mimute, amd a single 
revolution clutch and brake controlled by a foot 
pedal are incorporated in the drive, so that the 
machime makes a single stroke in the manner of a’ 
press. Jt can be controlled to make more than one 
stroke at a time if desired. 

The actual method of operation of the press on 


amd so avoid damage. These handles also regulate 
for evenness of bend throughout the length of the 
blades. The final adjustment, which may be referred 
to, controls the position of the throw of the top 
beam. This operates through the screwed links 
and nuts which can be seen at the top of the 
eccentric reds. The action will be obvious. Power- 





driven vertical bending machines of this type are 


: Fig. 36. 
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the strawboard, or other material, is diagram- 
matically illustrated in Figs. 37 to 40, annexed. 
As will be seen, there is a lower single blade which 
at the beginning of the operation projects above the 
level of the table carrying the board. The upper 
blades, carried by the reciprocating beam, are two in 
number and travel downward on either side of 
the lower blade, forming the material as shown in 
the series of figures. The lower blade is spring- 
borne and travels downward as the pressure of the 
upper blades gradually comes on to it. As will be 
seen from Figs. 39 and 40 the form of the table on 
either side of the lower blades adapts itself to the 
shape of the pressed material. The manner in which 
this feature operates will be understood from Figs. 
41 and 42, which show the blades of the machine 
and the details connected with them. The lower 
blade is carried by a steel bar, and on each side of 
this bar and bearing on its upper part there are 
two swivel strips which are so formed that in their 
top position their upper faces form part of the 
surface of the table. As the pressure of the upper 
blades comes on the material these strips rock and 
depress the steel bar, carrying the lower blade so 
that the contour on which‘ the material is lying 
adapts itself to the shape to be formed. 

The lower blade may be adjusted in the steel bar, 
carrying it so that its projection above the table 
in its top position may be varied to suit the 
material being dealt with. The top of the 
blade may be adjusted from level with the 
surface of the table to a position ¥ in. above it. 
The steel bar which carries the blade is spring- 
borne as shown in the figures, the load on the spring 
being taken by a pressure block which can partly 
be seen in section in Fig. 41. This pressure block 
extends across the machine, and may be adjusted 
up and down to regulate the spring pressure to suit 
the toughness of the board being dealt with. This 
adjustment is made through the hand-wheel and 
chain gearing which can be seen at the front of the 
machine in Fig. 35. The distance between the top 
blades may also be regulated to the width of bend 
required, the range between the blades varying 
from % in. to in. This adjustment is carried out 
by movement of the two connected handles which 
can be seen at the front of the top beam in the figure. 
The further pair of handles situated one at the top 
of each of the standards regulate controlling stops, 
which prevent the top knives from touching the 


lower blade when the machine is running empty, | 
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built for widths of material from 30 in. to 60 in. 
They have a working speed of from 60 strokes to 
80 strokes a minute, and can deal on the average 
with 1,200 blanks an hour. 


(Z'o be continued.) 








THE MOSSEND STEEL WORKS AND 
ROLLING MILLS. 
(Continued from page 484.) 

On Plate XXXVI, published with this issue, we 
reproduce a transverse section through the steel 
works, from which it will be seen that between the 
gas producers and the melting furnaces they supply, 
is situated a marshalling bay in which the materials 
for the furnaces are handled. The marshalling bay, 
which is better shown on the plan given in Fig. 1 
on Plate X XXIII in our issue of October 13 last, 
has a total length of 1,200 ft., and the railway 
tracks are arranged so as to divide it into four 
sections, each of which deals with the materials 
for four furnaces. Of the three standard-gauge 
railway tracks which traverse the whole length of 
the bay, the central track is used as a service line, 
while the two outer tracks are used for storage 





purposes. Cross-over loops are laid in each section 
to connect the storage and service lines although 
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these loops are not indicated in the plan above 
referred to. Materials for the two eastern sections, 
i.e., the sections on the right of Fig. 1, enter’ at 
that end of the building, while those for the other 
two sections enter at the western end. On the 
northern side of the marshalling bay storage is pro- 
vided under a “lean-to”’ roof, as shown in Fig. 11 
on Plate XXXVI, for alloys, oxides, limestone ~ 
and refractory materials for the furnace bottoms ; 
grinding and crushing mills are provided for pré- 
paring the latter. Materials are charged into the ’ 
store through openings in the outer wall from a 
railway track running alongside. When required 
for use in the furnaces, the materials are loaded 
into steel boxes and lifted on to the charging floor 
by means of electric overhead travelling cranes, 
six of which are provided in the marshalling bay, 
each being capable of lifting a load of five tons. 
The span of these cranes is 61 ft. between the centres 
of the rails. As will be seen from Fig. 11, the charg- 
ing floor extends slightly into the marshalling bay, 
so that the boxes can be lowered directly on to it. 

The usual method of handling the traffic in raw 
materials is, briefly, as follows :—The incoming loaded: 
wagons arriving at the inward-receiving sidings, 
are taken in hand by the works traffic department, 
and, after weighing and sorting out, the wagons 
containing pig, scrap and sundries are transferred, 
each to its own particular line on the inward- 
storage sidings shown on the key plan, Fig. 4 on 
page 448 ante. Any material delivered in excess 
of immediate requirements is taken to the stock 
yard, shown on the same key plan, and if any 
shortage occurs in deliveries, supplies are made up 
from this stock. From the inward-storage sidings, 
which are always arranged to contain sufficient 
materials to meet the furnace requirements for 
24 hours, the wagons are run into the required 
section of the marshalling bay. Here the pig 
iron and scrap are unloaded by means of electro- 
magnets, with which the overhead cranes are 
provided, and loaded into the charging boxes which 
are placed at the back of the charging floor. 
The boxes are lifted by the charging machines, 
which will be referred to later, and their contents 
deposited into the furnaces, the empty boxes 
being returned by the machine to the back of the 
charging floor where they are refilled. The steel 
scrap for the furnaces, being produced in the roll- 
ing mills, is delivered to the marshalling bay 
already loaded into charging boxes, as also is the 
material from the stock yard, so that these boxes 
have only to be lifted on to the charging floor 
from the wagons by means of the overhead cranes 
in the marshalling bay. 

It may be of interest to explain here the works 
organisation employed in bringing the materials 
forward to the furnaces. Each day the head stock- 
taker of the melting shop sends to the traffic depart- 
ment a requisition giving the requirements of the 
shop for the next 24 hours, stating the furnaces 
for which materials are required and the time at 
which they must be in position. In making up the 
requisition, the head stocktaker takes into considera- 
tion the probable time at which the furnaces will be 
tapped, the composition of the charges, as settled 
by the melting-shop manager, and the supplies 
available. He also controls the stockyard and is 
responsible for supplies being prepared to meet the 
requisitions. On each shift is a melting-shop yards- 
man, working under the traffic department, who is 
responsible for the fulfilment of the requisition. As 
each delivery of materials is made, he hands to the 
furnace stocktaker a receiving note stating the 
weights of materials supplied. Since the materials 
are supplied in wagon loads, the contents of which 
vary somewhat in weight, a small stock is kept in the 
marshalling bay to make up deficiencies or to take 
any surplus. The furnace stocktaker, who works 
under the head stocktaker of the melting-shop, is 
responsible for the correct quality and weight of all 
materials charged into the furnaces. He checks 
the weight on the yardsman’s receiving note against 
the requisition form, and any error or alteration 
needed is notified by him to the yardsman. When 
each charge is complete, he delivers a charge slip to 
the furnace clerk, and all additions subsequently 
made to the furnace during the process of manu- 
facture are noted on a furnace-additions slip. This 
slip is afterwards handed to the furnace clerk, who 
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keeps a complete record of each charge in per- 
manent form. 

A general view of the charging floor showing the 
furnaces and one of the charging machines is given 
in Fig. 15 above, while a drawing showing the con- 
struction of the floor is reproduced in Fig. 12 on Plate 
XXXVI. The floor is composed of 12 in. by 3} in. 


by 33 lb. channels placed close together, bottom | 


upwards, and resting on 18 in. by 7 in. by 75 lb. joists 
spaced 5 ft. 24 in. apart. These joists are carried 
by plate girders spaced on 30 ft. 6 in. centres and 
supported by columns composed of 12 in. by 6 in. by 
54 Ib. joists with 9 in. by } in. plates riveted on to 
each flange. The total length of the plate girders 
is 49 ft. 6 in., and the columns are spaced on 38 ft. 
centres, so that there is an overhanging portion 
5 ft. 9 in. in length at each end. The height of the 
charging floor is 12 ft. 6 in. above the main floor 
level, and its length from end to end is 976 ft. ; the 
total length of the melting-shop is, however, the 
same as that of the marshalling bay, viz., 1,200 ft. 


Between the furnaces, the floor is carried by 14 in. | 


by 6 in. by 57 Ib. joists arranged as shown in Fig. 12, 
which also shows the supports for the charging 


boxes on the part of the floor which extends into | 


the marshalling bay. Particulars of the loading on | 
the floor are also given on this illustration. 
The steelwork of the floor, in fact the whole of the | 


structural steelwork throughout the plant except lower end of the mast, the charging-bar frame and | capable of making 50 tons of steel. 
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CHARGING FLOooR, SHOWING FURNACES AND CHARGING MACHINE. 


that we need not refer to them in detail here. We| brake, and a slip coupling is fitted on the worm 
may add, however, that the total load on the| wheel. Electrical contact between the slewing and 
base of one of these columns amounts to 354 tons. | non-slewing parts is effected by means of a contact 
As prev iously mentioned, the subsoil of the whole|column. The load is hoisted by tilting the arm at 
plant is a hard yellow clay with good bearing | the lower end of the mast as indicated by the chain- 
properties, so that no difficulties were experienced | dotted lines in Fig. 11. The movement is effected 
with the foundations. | by means of worm and spur reduction gearing driving 
The melting-shop is equipped with four furnace-|a shaft carrying two single-web cranks connected 
charging machines by the Wellman, Smith| by adjustable connecting rods to pins carried on the 
Owen Engineering Corporation, Limited, King’s|charging-bar spindle frame; the connecting rods 
House, Kingsway, Jondon. One of these machines;can be distinguished in both Figs. 11 and 15. 
is shown in the general view of the melting bay, |The spindle frame is carried on trunnions working 
Fig. 15 given above, and also, on a small scale, in| in bearings on the depending portion of the trolley 
Fig. 11 on Plate XXXVI. These machines are of | frame and is rigidly guided by this structure so as 
the overhead slewing type and were designed for a | | to prevent any lateral stresses from coming on to the 
working load of four tons with occasional loads of | connecting rods when the bar is used for moving 
five tons. The main girders are of the box-section, | bogies or similar work. A solenoid brake is fitted 
lattice-type, mounted on two-wheeled carriages | on this motion, of sufficient power to hold the load 
similar to those of an overhead travelling «rane,|in any position and arranged so that it is auto- 
the span between the centres of the rails being 60 ft. | matically released when current is switched on to 
The charging trolley, which is constructed of steel | the hoisting motor. For tilting the contents of the 
plates and sections, runs on rails supported on the| charging box into the furnace the charging bar 
top flanges of the main girders, the trolley carrying spindle is rotated by spur and worm reduction gear- 
a braced steel structure which extends downwards ing, the charging bar being secured to the spindle 
and is provided at its lower end with a roller path | by a cottered joint with machined male and female 
to give lateral support to the mast. The mast itself | parts. 
| is built up of steel plates and sections, and is sup-| As previously mentioned, there are 16 open-hearth 
ported at its upper end by a ball bearing. At the | furnaces worked on the basic process, and each 
They were de- 


that over the gas producers, was supplied by Sir | gear are fixed. The machine has five motions, each | signed and constructed by Messrs. Beardmore’s own 


William Arrol and Co., Limited, Bridgton, Glasgow. 


The work calls for no particu'ar comment, except | control gear. 


that it was designed on rather more substantial | 
lines than ordinary structural steelwork in order to | 


withstand the shocks and rough treatment unavoid- | minute, 5 revolutions per minute and 9 revolutions 
As an example of the! per minute, respectively, at full load. 
work, we reproduce, in Figs. 13 and 14, drawings of | | ling and traversing motions are designed similarly 
one of the heaviest columns in the plant, viz., those | to those of an overhead crane, but it may be men- 
situated between the melting bay and the casting | tioned that the wheels of the traversing trolley are 
These columns carry one end of the roof | connected by coupling rods. The slewing gear is 


able in a steel works. 


bay. 
principals of both bays, the 100 ton ladle cranes | 
in the casting bay, the charging machines in the| 
melting bay and part of the charging floor between 
the furnaces. Full particulars of the construction 
of these columns are given in Figs. 13 and 14, so 


| 


|mast. This motion is provided with a solenoid 


operated by a separate direct-current motor and | staff, and contain no features requiring particular 
These motions are hoisting, travelling, | comment. A small scale section through one of the 
| traversing, slewing and bar turning, and their speeds | furnaces is given in Fig. 11 on Plate XXXVI, which 
are 40 ft. per minute, 300 ft. per minute, 130 ft. per | | also shows the arrangement of the gas and air ducts 
and the regeneration chambers under the furnaces. 
|The waste gases from the furnaces pass through 
| ducts under the floor of the marshalling bay to 
brick-lined steel chimneys 120 ft. in height, one of 
which is provided for each furnace. At the top of 
each chimney is a damper controlled from the charg- 
ing floor. The gas is reversed by a 33 in. “ Dyblie ” 
reversing valve, and the air by a 40 in. International 
air valve. These valves were supplied by the Inter- 
national Construction Company, Limited (successors 
to Julian Kennedy, Sablin and Co., Limited), of 





The travel- 


carried on the trolley frame and comprises a motor 
connected by worm gearing to a vertical shaft and 
pinion, the latter engaging with the main slewing 
ring mounted on the structure surrounding the 
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56, Kingsway, London. The furnaces are tapped | 
through launders into 50 ton ladles in the casting | 
bay and the ladles are handled by 100 ton over- 
head cranes. With these cranes we shall deal in a | 
later issue. | 
The western end of the melting shop is used as the 
dressing shop and machine shop for the heavy steel 
foundry referred to on page 448 ante. We illustrate | 
the machine shop, which has a length of 204 ft., in| 
Fig. 16, on the present page. As will be noticed, the 
floor is formed of heavy cast-iron plates, planed and | 
levelled, and provided with “tee” slots. All the} 
machine tools, with the exception of two double-head | 





horizontal boring machines, are portable, this | 
alrangement permitting a number of different | 


machines to be employed simultaneously on the | 
A 5-ton | 


same stern frame or other heavy casting. 
overhead travelling crane serves both the machine | 
shop and the adjacent dressing shop. The latter 
has a length of 136 ft. and includes an annealing 
furnace 40 ft. long by 20 ft. wide, heated by producer 
gas from the melting shop producers. The moulding 
bay of the steel foundry is situated in the adjoining 
casting bay, which will be described later, and has | 
a length of 346 ft. Steel is conveyed from the | 
furnaces to the moulds by the 100-ton overhead | 


cranes in the casting bay, and the moulding bay is 
further served by a 15-ton crane and a 5-ton crane 
running on a gantry at a lower level than the 100-ton | 
cranes. There are two drying stoves and the other 
usual appliances in the moulding bay, but these call | 
for no particular comment. 


(To be continued. ) 


Cuinese Coau.—The Kailan Mining Administration 
announces that the output of its mines for the week end- 
ing September 2, amounted to 73,218 tons. The weekly 
output appears to vary between 70,000 and 75,000 tons. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


AN extra general meeting of the above Institution 
was held on Friday last, the 27th ultimo, at 6 p.m., 
at the Institution Building, Storey’s Gate, West- 
minster, the chair being occupied by the president, 

Jr. H. S. Hele-Shaw. 


TuRBO-COMPRESSORS FOR AEROPLANES. 


As announced last week, the president pointed 
out that the evening would be devoted to the 
resumed discussion of a paper, presented at the 
summer meeting in Paris, by Professor A. Rateau, 
Member, entitled “‘The Use of the Turbo-Com- 
pressor for Attaining the Greatest Possible Speeds 
in Aviation.” This paper was reprinted in our 
issues of July 21 and 28 last, on pages 91 and 123, 
respectively. In his opening remarks, the president 
expressed regret at the absence of Professor Rateau, 
who, contrary to his intention, had been unable to 
attend, owing to illness. 

He had also hoped that several officers and other 
experts from the Air Ministry would have been 
able to take part in the discussion, but the Air 
Ministry had decided, no doubt for perfectly good 
reasons, that they could not allow their officers to 
He regretted this, but his own regrets, and 
probably those of the members present, were 
diminished by the feeling that no military secrets 
or discoveries should be given to prospective 
enemies. He therefore thought that it would be 
agreed that the action of the Air Ministry was a 


judicious one. 
| As an introduction to the subject, Dr. Hele-Shaw | 
|remarked that the main question in view was to 


obtain high speed in aviation. For this purpose 
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air resistance was low. At these great altitudes, 
however, the power of the engine was much reduced 
owing to the rarified atmosphere, so that a limit 
was set to the height which could be attained. This 
limiting height was known as the ceiling, and it 
was to raise this that the turbo-compressor of 
Professor Rateau found its application. Professor 
Rateau employed a turbine operated by the exhaust 
gases from the engine to drive a single-stage rotary 
compressor which increased the pressure of the air 
supplied to the engine, and thus enabled it to 
maintain its full power. Dr. Hele-Shaw then 
proceeded to explain the author’s system with the 
aid of a wall diagram prepared from Fig. 7 of the 
paper (see page 123 ante). In the course of his 
remarks, the speaker took exception to a statement 
in the paper that the aeroplane was the only vehicle 
in which the resistance to travel was independent 
of the speed. He took this to mean that while 
all other systems of locomotion were confined to the 
surface of the earth, the aeroplane was able to rise 
above it, and the higher it rose the less the resistance 
became ; if it were practicable, an altitude might 
be reached at which the speed of travel was un- 
affected by resistance. There appeared to be no 
reason, if the problem of operating the motor at 
high altitudes could be solved, why the aeronaut 
should not rise almost as high as he chose. 

In commenting on that part of the paper which 
explained the necessity for ascertaining as accurately 
as possible the laws governing the decrease of 
pressure and density with altitude, the speaker 
referred to the remarkable agreement between the 
observations of Lindenberg and Soreau as shown 
by the Fig. 1 of the paper (see page 92 ante). He 
afterwards dealt with the investigations of the 


it was necessary to fly at great altitudes where the | conditions for high speed given in the paper and 
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finally directed attention to the appendix, which 
explained the method of calculating the height of 
ceiling. 

Professor L. Bairstow, called on by the chairman 
to open the discussion, first congratulated the 
Institution upon obtaining from Professor Rateau 
such a clear statement on his turbo-generator. 
He remarked that amongst the suggestions put 
forward for producing better qualities and _per- 
formance for our own aircraft in 1915, when the 
Fokker was giving trouble to our aeroplanes, was 
that of supercharging by a centrifugal fan. It 
was realised, however, that the operation would 
be difficult and that time would be necessary to 
develop it. 

One of the other suggestions was that liquid 
oxygen should be carried, but the difficulty with 
this was that it raised the temperature of explosion, 
and would tend to burn out valves. The fact that 
Professor Rateau’s turbo-compressor was separate— 
mechanically separate—from the engine and there- 
fore did not have to take up inertia changes due 
to’misfiring, was definitely an asset. The speaker 
did not, however, propose to deal with the engine 
or the turbo-compressor side of the problem, but to 
see where Professor Rateau’s invention led. He 
did not think that it would be found to lead so far 
as had been anticipated. His criticisms of the 
author’s work, so far as they were criticisms, applied 
rather to what had been left unsaid than to what 
had been said. Professor Rateau had remarked 
that the future of aviation depended on high speeds, 
and this was a commonplace of discussions on civil 
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aviation, but experience had shown that people 
would only pay a certain amount for extra speed, 
and there were other ways of putting up the average 
speed of flying which were more immediately 
promising. 

With regard to the paragraph, already referred 
to by the president in his opening remarks, in 
which Professor Rateau had said that the aeroplane 
was the only vehicle in which the resistance to 
travel was independent of speed, the speaker re- 
marked that this was only a half truth. 

Professor Bairstow then exhibited a slide which, 
he stated, showed for a normal aeroplane the relation 
between speed and power, not only at ground level, 
but at various heights, up to 20,000 ft. This 
diagram, which we reproduce in Fig. 1, applied 
strictly to an aeroplane not fitted with Professor 
Rateau’s device, but showed that the resistance 
did depend very much wpon the speed. The curves 
were plotted on a base giving the quantity which he 
called “standard horse-power,” the horse-power 
which would be measured for an engine on a test 
bench at ordinary ground level, and the horse- 
power necessary to carry 1,000 lb. of load had been 
taken ; the vertical scale showed the speed which 
might be expected from a modern aeroplane. 

On the right-hand side of the diagram it would 
be seen that the horse-power was increasing very 
rapidly as compared with the speed—in fact, nearly 
as the cube of the speed—-while the resistance 
increased as the square. A little further back, the 
resistance fell relatively, and the horse-power 
increased much less rapidly than the cube of the 
speed, until, going back to slow speeds, it would be 
seen that in a short region on the left of the diagram 
extra speed could be obtained without any increase 
of power. That, he said, was the region in which 
Professor Rateau was particularly interested ; in it 
the least possible horse-power for carrying 1,000 Ib. 
of load was obtained. At slower speeds a curious 
reversal of effects took place, and more horse-power 
was required, It would be seen, therefore, that 
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the way in which the resistance varied with speed 
was extremely complex. Professor Rateau’s argu- 
ments were based on a constant angle of incidence, 
and if an attempt were made to interpret the 
diagram in terms of angle of incidence it would be 
found that, at the end of the diagram, the wing 
might be inclined at 0 deg., or even at a small 
negative angle. As the speed decreased, the angle of 
incidence increased, until, in an ordinary aeroplane, 
it would be greater than the 4 deg. quoted by 
Professor Rateau, perhaps as much as 8 deg. to 
10 deg. When flying at high speeds, the resistance 
would be 25 per cent. of the total tractive effort. 
Flying in the left-hand region of the diagram, the 
tractive effort went down to about 11 per cent., 
and that was the best that could be done, probably 
for some little time. 

Professor Rateau, in his paper, had indicated 
that he took that figure for existing machines, but 
expressed the hope that the tractive effort would 
presently come down to 8 per cent. of the weight, 
but in justice to Professor Rateau it should be said 
that his argument, later in the paper, did not depend 
upon his early statement. 

Considering now the problem of flying at a 
considerable height, and bearing in mind that the 
engine was not fitted with the Rateau turbo- 
compressor it would be seen that, at about 
20,000 ft. there was serious loss of speed. The 
whole of the loss—rather more than was apparent 
on the diagram—was due to lack of oxygen, and it 
was this lack that Professor Rateau had remedied 
by his compressor. 
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Professor Bairstow then exhibited a second slide, 
reproduced in Fig. 2, which had been prepared for 
a similar aeroplane to that investigated in Fig. 1. 
In Fig. 2, the abscisse represent the horse-power 
necessary to carry 1,000 Ib. of load, while the 
ordinates show the rate of climb. It would be 
seen that the rate of climb fell off from a very 
considerable quantity near the ground to zero just 
above 20,000 ft., for a horse-power rating of 90 per 
1,000 lb. It was on such a diagram that the 
addition of Professor Rateau’s turbo-compressor 
would make most difference. Within the limits 
in which the engine was functioning completely, 
there would be very little difference between the 
curves for the ground and for 20,000 ft., were it 
not for the fact that Professor Rateau’s apparatus 
had an appreciable weight. 

Professor Bairstow then proceeded to outline 
the general theory of aeroplane flight, dealing first 
with the lift and afterwards with the drag, in order 
to point out the limitations, and to show how 
Professor Rateau’s theory of flying at great heights 
fitted in. 

We do not propose to follow the speaker in these 
remarks, as the matter is probably familiar to the 
majority of our readers. His main conclusion was 
that when flying at any height, whether 1,000 ft. 
or 10,000 ft. above the ground, and carrying a certain 
weight at the best angle of incidence, the same 
resistance must be experienced. In going from 
London to Paris, the work done, measured as 
roughly proportional to the consumption of petrol, 
was the resistance multiplied by the distance. 





‘It did not matter whether the journey was done at 
the rate of 100 miles or 200 miles an hour, it would 
cost just as much in petrol. Professor Rateau had 
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not claimed any economy of fuel, but simply an 
increase in speed. 

The problem, however, was complicated in many 
ways. If it was proposed to fly at 40,000 ft., it 
was first necessary to reach that height and then to 
come down again; it was not possible to both fly 
at the fastest, and climb at the fastest, speed. If, 
therefore, a Rateau machine were to leave London 
for Paris, it would have to climb comparatively 
slowly to 40,000 ft., and taking a favourable estimate, 
from Professor Rateau’s point of view, it would 
occupy about an hour to do this. The machine 
would then fly horizontally at the highest speed, and 
afterwards take nearly an hour to come down. 
The journey from London to Paris was not long 
enough for that. It seemed therefore that Rateau’s 
proposal should have its greatest commercial value 
on longer journeys. But this could not be done 
at the present time for several reasons, quite un- 
connected with the engine. The pilot, for instance, 
suffered from fatigue. It had been found that 
3 hours’ flying was quite trying enough for a pilot 
at any one time, and this did not allow advantage 
to be taken of the high speeds attainable by the 
Rateau system. There was also the difficulty 
that the Rateau turbo-compressor was rather hard on 
the engine in keeping it up to its maximum duty 
for very long periods, and aero engines were so 
light that overworking would almost certainly 
increase athe risk of breakdown. 

The military advantage of Rateau’s proposal 
was perfectly clear, but with that the meeting was 
not much concerned. For fighting purposes, the 
man who had a supercharged engine and could get 
10,000 ft. above his opponent was in a much better 
position than he would otherwise be. The speaker 
wished to point out, however, that such colossal 
speeds were not necessary to make aviation a 
success. He believed aerial transport to be nearer 
success than most people imagined. Traffic had 
become steadier, and problems were being attacked 
in much greater detail. Already the speed of the 
aeroplane was something like 100 miles an hour, 
and in the case of the journey from London to 
Paris, where there was a sea passage, the speed was 
approximately 2} times that of the mail train and 
mail steamer. A particular disadvantage—apart 
from cost—was that, at present, the aeroplane could 
only fly in the hours of daylight, whereas trains and 
steamers travelled by night, so that letters posted 
at night in London were delivered in Paris earlier 
than would be practicable if sent by aeroplane. 
In this respect, however, there was some advantage 
in the case of letters posted in the provinces. If, 
however, an aeroplane service could be maintained 
at night, in a populous part of the world, like 
Europe, aerial transport could hold its own against 
other forms of transport. 

Summing up his conclusions, Professor Bairstow 
said that supposing all that had been done, and 
done exceedingly well, by Rateau in the develop- 
ment of his turbo-generator could be applied to 
aeroplanes, the only asset would be the possible 
saving of time on long journeys, which was offset, 
to some extent, by having to carry an extra weight 
of mechanism. That was the only advantage the 
speaker could see so far as civil aviation was con- 
cerned. For military purposes, the necessity of 
having a better craft—one that could get higher 
than its opponent—was too obvious to need 
argument. 

Mr. William Reavell, the next speaker, thought 
the principal interest in the paper was that the 
solution of the problem was in the form of a 
mechanical appliance like the turbo-compressor. 
To reach such a high ratio of compression as was 
required at extreme altitudes with such a large 
volume of air as must be supplied and limited as he 
was in the matter of weight, was one of those prob- 
lems that always fascinated engineers. In the 
paper which he (Mr. Reavell) presented to the 
Institution at Paris (see page 782 of our last 
volume), he referred, in the section dealing with 
turbo-compressors, to the great influence which 
high peripheral speed of the impeller had on 
the weight and cost, not only of the turbine 
but of the prime mover which drove it, and 
Fig. 13 on his paper gave the ratio which the 
peripheral velocity in feet per second bore to the 





compression ratio, i.e., the ratio of the absolute 
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inlet pressure to the absolute outlet pressure. He 
had there suggested that if figures could be reached 
in large machines such as 1,000 ft. per second for 
the impeller velocity at the periphery, it would 
be about as high a velocity as the present knowledge 
of metallurgy permitted for large size rotors in 
commercial machines. Professor Rateau had, how- 
ever, exceeded that velocity. The rotor of his 
compressor was 24 cm. (9$ in.) in diameter, 
and running at 30,000 r.p.m., had a peripheral 
speed of 1,250 ft. per second. The author stated 
that he had actually reached a speed of 53,000 r.p.m. 
with the 9} in. diameter impeller, and a peripheral 
speed of 670 m., or approximately 2,200 ft., per 
second. That was only possible by the choice 
of the materials the author had used and his method 
of constructing the rotor, but the effect upon 
the compression ratio was enormous. At a peri- 
pheral speed of 1,000 ft. per second the speaker 
gave a figure of 1-65 as the compression ratio. 
The author stated in his paper that, at 1,250 ft. 
per second, he obtained a compression ratio of 
2 tol; and at 670 m., i.e., 2,200 ft. per second, he 
reached a compression ratio of 44 to 1. In other 
words, when the author was dealing with an altitude 
of, say, 18,000 ft. or 19,000 ft., where the ground 
level pressure of the atmosphere was halved, then 
running at 30,000 revolutions with 1,250 ft. of 
peripheral speed with the 94 in. diameter rotor 
he obtained a compression ratio of 2 to 1, and he 
compressed that rarefied air of 7} lb. per square inch 
pressure absolute, to 15 lb. per square inch. 
Evidently, the author’s experiments, which the 
speaker assumed were laboratory experiments, 
showed him that if he ran the machine in an aero- 
plane at 53,000 revolutions he had a possible com- 
pression ratio of 44; in other words he could deal 
with an altitude of practically 40,000 ft., if the pilot 
of the aeroplane could live in it. That was a great 
triumph for the mechanical engineer, and it was 
desirable to point this out. 

He desired in the next place to draw attention 
to Fig. 9 of the paper, as that was also of interest 
to the engineer. The author had dealt with his 
earlier ideas of having a fan or turbo-machine driven 
through gearing, or otherwise, from the engine, 
and had referred to what he deemed the inevitable 
losses which such an arrangement would give. He 
then turned to the amount of energy which was 
available in the exhaust gas from the aero-engine, 
and showed how when using that in a gas turbine 
he could do the work required and have energy to 
spare. It would be interesting to see how that 
worked out at extreme altitudes such as mechani- 
cally the rotor of his turbine would enable him to 
reach. The speaker then illustrated by means of 
indicator diagrams drawn on the blackboard, the 
work required at different altitudes to compress a 
given quantity of air to the normal pressure at 
ground level, showing that the power required 
became great at high altitudes. Another interesting 
point related to the difficulties to be surmounted 
when running a machine with the extremely hot 
gases coming from the engine. The exhaust turbine 
was exposed to gases at nearly a red heat, while 
at high altitudes the air entered the wheel of the 
turbo-compressor at an extremely low temperature. 
They were thus dealing with a very light and 
compact machine at one end of which the materials 
had to rotate under extremely high temperatures, 
while immediately adjacent to it, the other part of 
the machine had to work under extremely low 
conditions of temperature. He thought the author 
and his coadjutors were greatly to be complimented 
upon the patience and skill with which they had 
finally produced such a machine when working 
under such difficult practical conditions. At the 
same time, he wondered how such a machine would 
perform on long flights through the stratosphere. 

He inquired whether such a super-charging ma- 
chine had actually run on bench tests in which the 
conditions of running were made to imitate those 
extreme altitudes, and whether it had run for 24 
hours, and what the machine was like at the end of 
the trial. The claims which the author justified 
in Fig. 9 of his paper with regard to the surplus 
energy available, would make it appear possible to 
cool the exhaust gases to some extent before they 
passed to the turbo-compressor ; and that seemed 
to the speaker to be one practical way of ensuring 
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that the materials on a long-distance run, such as 
contemplated, would not be unduly stressed. 

Although the author had pointed out that it would 
involve a series of gear changing operations, as in 
a motor car, the speaker desired to say that if he 
attempted to drive mechanically from an aeroplane 
engine to his turbo-compressor instead of by a gas 
turbine, a solution had been found possible in 
England in a machine which could run a constant 
speed and yet have its delivery varying from 
practically zero to the full volume. He believed 
there were possibilities in that direction on parallel 
lines to the turbine, and he desired to point out that 
the author’s premises in that respect, namely, that 
such a construction was impossible, were not actually 
borne out in fact. It was, of course, clear that to 
obtain the best results from the principle of super- 
charging, i.e., to fly at extremely high altitudes, 
the designers and constructors of aeroplanes had 
some fresh ground to break. The construction 
of the aeroplane, particularly its wings, would 
evidently have to be re-studied from the point of 
view of seeing whether a varying area could be 
obtained so as to suit the conditions of ground level 
as well as extreme altitude; and also it would 
appear, as the author said, that a propeller of varying 
pitch was essential. The employment of an airtight 
cabin, the speaker continued, seemed rather appall- 
ing and, in view of the extreme differences of tem- 
perature and the stresses on the plane surfaces, he 
could not help thinking that there was a practical 
risk involved if the high-altitude aeroplane was to be 
used for passenger work. One other practical 
point he desired to refer to was shown in Fig. 5 
of the paper. 

Those interested in turbine construction would 
be surprised to find that the rotor took the 
form of a star wheel without any shrouding and 
without any curving of the blades. There did not 
appear to be any arrangement for guide blades for 
the admission of the suction air at high velocity. 
The hubs of the rotating star blades would strike the 
entering air with great force at right angles, and he 
thought that guide blades would have improved 
the efficiency. He had no doubt that the author's 
answer would be the very practical one that he had 
so much energy available, that as long as he got 
an overall efficiency of 25 per cent. that was all 
that was required. He thought the question would 
have to be faced when still higher altitudes were 
dealt with, as the volume swept by the turbine 
would be still greater while the amount of energy 
available remained the same. 

Mr. A. E. L. Chorlton, the only other speaker, 
said that as the subject had been dealt with 
thoroughly by the previous speakers, he would only 
deal with it from a purely mechanical point of view, 
and not referring particularly to aircraft. In the 
first place the speaker pointed out that the arrange- 
ment described in the paper constituted practically 
the only compound internal-combustion engine 
known. So many unsuccessful attempts had been 
made to produce an engine of this type that it was 
interesting to rfotice that the paper gave particulars 
of a case in which the exhaust pressure of the engine 
was effectively used for the purpose, he might say, 
of generating power. It naturally occurred to the 
ordinary engineer to enquire whether it could be used 
for other purposes than supplying the engine with 
extra air. The exhaust pressure of an engine was 
somewhere about 40 lbs. per square inch, which 
indicated a considerable waste of power, and prob- 
ably represented the point on which the greatest 
gain in efficiency could be secured. To utilise the 
exhaust in a turbo-compressor was probably the 
easiest way, because it avoided the complication of 
the old form of compound engine in which the 
transfer valve caused a loss of heat, but it had the 
disadvantage that the speeds produced in any 
reasonable apparatus were so high that it was ex- 
ceedingly difficult to apply them to any useful work 
connected with the crankshaft of the engine itself. 
If they could be used for auxiliary purposes, however, 
something could possibly be done with them. At 
any rate it was quite well worth while for members 
of the Institution to direct their attention to the use 
of the exhaust, either for the purpose of charging in 
connection with two-cycle engines, or for driving. 
auxiliaries. It had to be borne in mind, however, 








that the turbine had to be placed close to the engine 
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itself, and that would be found to be one of the 
difficulties. 

With regard to the question of super-charging 
alone, many of the members knew that this was 
a wide subject, but it could be done, and had 
been done in many different ways. Jt was first 
used, he believed, 30 years ago, when it was adopted 
as a means of increasing the power, or rather as a 
means of reducing the flame temperatures in the 
normal engine cylinder. It was then found that by 
adding the extra air, increased power could be 
obtained ; the power, in fact, was dependent on the 
amount of air that could be putin. If the air could 
be put in efficiently, [large powers could be obtained, 
but as the efficiency of the compressor was only 
25 per cent.—and he thought in actual practice it 
would be less—there was not very much to play with. 
If, however, efficiency could be raised, an improve- 
ment would follow, so that apart from providing for 
the loss of power due to the rarefaction of the 
atmosphere, increased power could be provided for 
the motor itself. He thought it might be useful 
to direct attention to the different ways in which 
supercharging had been done. The first way was to 
use the other side of the engine piston, which was the 
principle adopted by two or three engineers, of whom 
Sir Dugald Clerk was the first. It was a very simple 
way, and the speaker doubted whether it had been 
beaten in actual efficiency and reliability of running 
by any other method. For aircraft purposes, how- 
ever, it had the drawback of tending to increase the 
weight, although the efficiency of the engine might 
be increased by its use. In combination with what 
he would call a more controllable method of dealing 
with the air, the efficiency of the engine itself might 
first be increased, and that could afterwards be used 
as a means of providing for the loss of density, 

The next way of dealing with the subject was to 
employ a blower. The use of a rotary blower, a 
pressure blower instead of a piston, was a method 
which was tending to be employed not only on the 
Continent, but in this country. There was also the 
rotary method put forward by the author, and the 
fan method adopted at Farnborough. Another 
question worth considering was whether it was not 
possible to use the fluid pressure of the exhaust 
without interposing any rotating or reciprocating 
parts by the employment of some form of injector 
or displacement apparatus. This method appealed 
to the speaker on the ground that there was nothing 
in it which was likely to go wrong, and it was also 
light. He had noticed in the paper the point 
referred to by Mr. Reavell with regard to the appar- 
ently inefficient design of the rotor of the compressor 
—the bad entrance and the shape of the blades. He 
thought that this was designed purely on the score 
of strength, to enable it to run at very high speeds. 
He remarked, however, that while the efficiency was 
reduced by a straight blade, the delivery pressure 
was increased. The form of the turbine was also 
interesting, but,the author did not refer to that 
point. The author also mentioned certain diffi- 
culties that had been experienced in keeping the 
exhaust pipe tight. Those difficulties might be 
successfully overcome, but it seemed to the speaker 
they all tended to reduce the value of the high 
speed machine in comparison with the normal piston 
type or the rotary-blower type. The difficulties 
due to the provision of a closed cabin also seemed 
to be almost insuperable. He felt that the search 
for the path of least-density brought more diffi- 
culties in its train than it escaped, and he hardly 
felt that it was a commercial proposition from the 
survey he had given to the subject. From a military 
point of view, however, it had a great advantage, and 
it was worthy of increased attention from that point 
of view alone. 

At the conclusion of Mr. Chorlton’s remarks, the 
President said the time allotted for the meeting 
had expired, but had been used in a very profitable 
manner. The author of the paper had already 
been accorded a most hearty vote of thanks, but he 
felt it would be only just that, on the present occa- 
sion, a vote of thanks should also be accorded to 
Professor Bairstow, Mr. Reavell, and Mr. Chorlton 
for their excellent remarks, He was sure the 
members were deeply indebted to them for the 
suggestions they had made. After a vote of thanks 
had been put to the meeting and carried by acclama- 
tion, the proceedings terminated. 
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FLEETWOOD AUTOMATIC TELEPHONE EXCHANGE. 
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Tue first relay automatic telephone exchange, 
forming part of the public telephone system of this 
country, has been installed by the Post Office at Fleet- 
wood. The exchange was put into service in July last. 
The relay automatic telephone which is manufactured 
by the Relay Automatic Telephone Company, Limited, 
of Marconi House, Strand, London, W.C. 2, was 
described by us in considerable detail in a series of 
articles which appeared in our columns recently,* 
and it is not necessary that we should now enter into 
a full description of the system. There are many 
features of the Fleetwood installations, however, to 
which we may give some attention, and this description 
of a public exchange should form an interesting supple- 
ment to our previous articles. 

The relay automatic telephone system has been 
developed from the Betulander system which employed 
electro-mechanical switches. It was shortly before the 
war that in the course of the development of the Betu- 
lander system a trunking principle was evolved which 
ultimately allowed the elimination of electro-mechanical 
switches altogether, and resulted in the design of an 
automatic telephone system based solely on the use 
of relays. The idea of such a system was not novel, but 
previous to the development of the new trunking 
principle the number of relays required always proved 
prohibitive. An all-relay switchboard to accommodate 
100 lines was brought to this country early in 1914 
from Sweden, where the system originated, and the 
results obtained from it were so satisfactory that a 
i0,000-line board was put in hand. This work was 
considerably delayed by the war, and although some 
four or five relay installations were actually completed 
and brought into use, it was not until after the armistice 





* See pages 406, 422 and 448 ante, 
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Fie. 1. GENERAL VIEW SHOWING RELAY FRAMES. 


that the English company was able to proceed with | 
work on a proper scale. 

As the Swedish company did not labour under the 
same disabilities it was able to make more progress, 
and a trial 1,000 line semi-automatic exchange based 
on the system was installed in Stockholm for the | 
Swedish Government in 1917. The results obtained | 
with this installation were remarkable, and official 
records show that during two years only one exchange 
fault was reported on an average for every 92,000 calls, 
and only one contact fault for every 195,000 calls. 
Since that time a 3,000-line exchange has been put in 
hand for one of the Swedish towns. The Relay Auto- 
matic Telephone Company, of Marconi House, whieh 
holds world-wide patent rights, excluding Sweden, | 
for the system has made considerable progress since 
the armistice particularly in the supply of plants for 
private service, and a large number of installations 
have been made. Some of these, notably that of the | 
Liverpool Courier, the North-Eastern Marine Engineer- | 
ing Company, and the India Stores Depot, have 
connection to the public service. Similar plants | 





public relay exchange in this country it was not the 
first public exchange in the British Empire, as the 
installation supplied to the Union Government and 
situated near Pretoria, was, we believe, brought into 
public use some two hours before the Fleetwood plant. 
The Fleetwood Exchange, which we had an opportunity 
of visiting, a few days ago, is illustrated in Fig. 1 above, 
while views of some of the relay racks and the charging 
board are given in Figs. 2 and 3, on page 549. A plan 
is given in Fig. 4. The exchange as at present equipped 
will deal with 480 lines, but is laid out to accommodate 
a total of 920 lines. As at present equipped, i.e., for 480 
lines, there is a total of 12,568 relays, or an average 
of 26 per subscriber’s line. When the exchange is 
extended to its ultimate capacity of 920 lines there 
will be a total of 22,025 relays, or an average of 24 per 
line. An exchange of 10 times this size, that is for 
10,000 lines, would require approximately 2-5 addi- 
tional relays per line. The general views of the 
Fleetwood plant which we give, together with the plan 
given in Fig. 4, well illustrate one of the incidental 
advantages of automatic telephony in the small space 


| ranging in size from 20 to 1,200 lines are being manu-| in which the plant can be installed compared with a 
|factured for the Post Office and will be rented to | manual system, and the way in which it can be disposed 


| 


| 
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subscribers by the Post Office. A large number of | 
installations have been made abroad, and the exchanges | 
supplied to the India Office have fully confirmed that 
the system is suitable for use in tropical countries. | 
The system has been selected for public use in Conoor, | 
Ootacamund, Quetta, Ajmere, Rawalpindi, Naini Tal | 
and Murree, and also for the Government houses at | 
Bombay and Poona. An interesting application of | 
the system to ship work, which was mentioned in our | 
previous articles, is furnished by the installation on 
the Italian Trans-Altantic liner Conte Rosso. 

Although the Fleetwood installation forms the first | 


} 


to suit the exigencies of the available site. Further, 
not only is the space for the operating room of a 
manual system saved, but no accommodation has to 
be provided for operators. The whole plant is shown 
in Fig. 4, and no space is occupied elsewhere in the 
building in which the exchange is situated. The space 
occupied by the relay racks, including the main frame, 
distributing frame, trunk connection arrangements, 
and also the subscribers’ meters is 545 sq. ft. The 
power plant and test desk occupy 190 sq. ft. and the 
batteries 140 sq. ft. 

In automatic telephone exchanges it is usual for a 
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Fic. 2. Retay Racks on No. 1 Frame, Fie, 3, CHarcinc Boarp. 


manual board to be located in the neighbourhood of 
the automatic board in order to deal with junction 
and trunk connections, and the Fleetwood exchange 
is unique in that it is the first exchange of its type 
which is completely automatic, and has no local 
operators for junction and trunk calls and inquiries. 
The exchange may be locked up and left entirely 
without attention, and is so at night. During the 
daytime at present, we understand, an observer is in 
attendance to supervise the operation of the plant 
and to deal with possible faults. The Fleetwood 
exchange is connected by two-wire junctions to the 
exchange at Blackpool Central, 9 miles away. When 
a Fleetwood subscriber makes a call for a trunk or for 
any exchange other than Fleetwood, he dials “0” 
and in so doing gets automatically connected to an 
idle junction to Blackpool, where his call is handled 
manually. He gives a clearing signal to the Blackpool 
operator immediately he hangs up his receiver. Calls 
in the reverse direction are completed by operators 
on the manual board at Blackpool dialling over two- 
wire junctions to Fleetwood. If the Fleetwood 
subscriber is engaged when dialled by Blackpool, the 
operator gets the busy-back call, and the clearing lamp 
flashes intermittently; in the case of a trunk call, 
however, the operator can obtain connection over 
a special junction and offer the call. The operators at 
Cleveleys, another exchange in the same area, also 
obtain Fleetwood calls direct by dialling the required 
number. 

It is not possible in the compass of this article to 
describe the actual method of operation of the relay 
system. The matter is one which cannot effectively be 
summarised, and for the actual operation of the plant 
we must refer to our earlier articles. There are certain 
features of this public exchange, however, to which 
reference may be made. One of these, which is of 
' ‘ . y considerable general interest, is the Pp age of a 

i Birt are not equipped | meter for each subscriber which records the effective 
£ y | [rtteoutDials Outages ms for (all Otiges | / calls. The meters, which do not operate until the 
il completion of a conversation, are of the cyclometer 
INIT. diskasierdchdae ot atl Uobdeotovsgneens F-- Gs chadladeengeigrasen< - type. The frame fitted out with them may be seen at 
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the right-hand side of Fig. 1. Meters of this class are 
also fitted in connection with the recorders and in other 
positions, so that a continuous record of the traffic 
through any particular piece of apparatus is obtained, 
and connections may be made so that the available 
plant may be most effectively employed. Another 
interesting feature of the Fleetwood plant lies in the 
use of a combined three and four digit numbering 
scheme from 200 to 799 and from 8,000 to 8,319. 
The possibility of employing an arrangement of this 
stage is one of the features of the relay system, as 
compared with systems in which it is necessary that 
all numbers should contain the same number of digits. 
As already explained, when a subscriber requires an 
outside exchange he dials ““0” and at once gets 
connection to an operator at Blackpool Central. In 
the same way for inquiries he dials “9,” and gets 
through to Blackpool as before. When a subscriber 
calls for a number which has been changed he auto- 
matically is put through to the manual operator. 

A good idea of the actual plant in the exchange 
will be obtained from Figs. 1 to 4. In the foreground 
of Fig. 1 the intermediate distributing frame may 
be seen to the left of the foreground and the main 
distributing frame in the centre. The meter rack, 
already referred to, is at the right in the foreground. 
The trunk offering rack is situated between the dis- 
tributing frames. As shown, all the dustproof covers 
of this rack are in position and the relays cannot be 
seen, In the background, rack No. 1, containing 
apparatus common to all subscribers can be seen. In 
some banks the covers are removed to show the — 
A closer view of rack No. 1 is given in Fig. 2. Thi 
rack contains the in-junction feeds, the A and B feeds, 
the trunk-connecting groups, the ringing groups, and 
the fuse and alarm groups. For the functions of these 
various groups we must refer to our previous articles. 
The position of these racks in the wwe and the 
arrangement of rack No. 2 are indicated by Fig. 4. 
This plan also shows the motor generator set and the 
charging board of which a view is given in Fig. 3. 
The motor generator is, of course, used for charging 
the batteries, which are situated in a separate room, 
as shown in Fig. 4. The ra ge | is of 16 cells giving 
32 volts, while the board is fitted with the usual 
charging gear and ‘two battery-driven ringing machines 
which can be seen on the lower slab of the right-hand 
panel, These machines act as spares one to the other, 
a change-over switch fixed above them serving to put 
one or other into operation. The machines are self- 
starting when required. During busy periods they run 
continuously. The machines supply ringing current, 
busy-back tone and other si to the plant. The 
various connecting plugs and fuses to the frames can 
be seen on the upper right-hand panel. 

Before concluding this description reference should be 
made to the remarkable results which are reported to 
have been obtained with various private relay auto- 
matic installations over 114 months’ working. These 
installations were made between 1916 and 1921. 
The total number of calls registered over the 11} 
months was over 3,250,000, and the number of pairs of 
contacts in operation was 96,000. Out of this 96,000 
pairs of contacts only one in each 2,049 pairs required 
clearing during the period under review, while the 
general average results show only one fault per relay 
contacts per working telephone in forty years, and one 
exchange fault per working telephone in 7-4 years. 
The installations to which these figures refer were in 
many cases made in basements and other situations 
far from ideal, and no special precautions to protect 
the plants trom damp and dust were taken. The 
plants vary in age from one to six years and in size 
from 10 to 200 lines. 





Tue tate Mr. Ernest Stassano.—The October issue 
of the Revue de Métallurgie, we regret to state, announces 
the recent death of Mr. Ernest Stassano, one of the 

ioneers of the use of the electric furnace in steel metal 
urgy. Mr. Stassano was born in May, 1859, studied in 
the Turin Military Academy. Whilst in the Italian 
Army he was appointed to a post in the Terni armament 
works. He left the army in 1898 in order to devote all 
his energies to researches in the matter of the manu- 
facture of carbide of calcium and steel by the electrical 
process. His rotating electric aro furnace is well known. 





Tue wate Proressor Wriconas APOLLONOVITCH 
BEeLetussky.—We regret to read in the Proceedings 
of the Société des Ingénieurs Civils de France the 
announcement of the death, at Petrograd, on August 2 
last, of Professor Belelubsky, who was well known in 
this country, in connection with the share he took in 
the work of the International Association for the Testing 
of Materials in recent — Professor Belelubsky was 
the oldest member of the Russian Society of Civil 
Engineers, and since 1889 honorary member of the above- 
named French Institution. Up to the last, Professor 
Belelubsky continued his work in all branches of engin- 
eering, particularly on the resistance of materials, on 
reinforced concrete, failway permanent way, and cognate 
subjects. The death of Professor Belelubsky—as of many 
others in Russia, of late—was caused by the privations 
he had to undergo following upon the revolution, 











INDUSTRIAL NOTES. 


As intimated in our issue of last week, there is not 
to be a strike in the South Wales collieries on the 
question of non-union labour. The action of the 
Miners’ Federation in this respect has been a complete 
fiasco. 

Following a conference held at the end of last week, 
the Ebbw Vale miners resumed work last Monday, 
after a stoppage of between five and six weeks. 
Evan Davies, M.P. for Ebbw Vale, who figured so 
prominently in the dispute, is reported to have stated 
that “there was now hope of goodwill between the 
company and the men.” We venture to suggest that 
this goodwill has never been lacking on the part of the 
company. Unfortunately the company’s plant, apart 
from the collieries, cannot start again before several 
weeks, probably not before the new year. The 
estimated loss in wages to date is estimated to reach 
a quarter of a million pounds. 





In the course of an interview issued by the Central 
Council of Economic Information, . J. Craig, 
president of the National Federation of Iron and Steel 
Manufacturers, said that notwithstanding an increase 
in inquiries and a more hopeful general tone of the 
market, it was scarcely justifiable to state that the 
iron and steel industry had definitely revived. The 
September production of pig-iron and of steel was the 
highest recorded since the coal stoppage of 1921, but 
the production of pig-iron was still only 64 per cent. 
of the average monthly production of 1920, and the 
steel production only 73 per cent. Much of the 
steel had been sold at unremunerative prices, and 
consumers must be prepared for an advance. He did 
not blame consumers for buying in the lowest market ; 
it should, however, be remembered that in districts 
where foreign steel had been bought for shipbuilding 
at prices somewhat lower than the British price, the 
increased cost of local taxation for unemployment 
doles might, in the long run, prove to have actually 
made this foreign steel dearer. At this critical time 
in the industry it should be the attitude of all concerned 
to endeavour to the utmost of their ability to encourage 
home trade. He further contended that the action 
of the railway companies in demanding such high rates 
had helped the foreign competitor to make inroads 
into British trade, both home and export. 





Following upon our note on page 459 ante, mentioning 
a ballot of the union men belonging to the Engineering 
and Shipbuilding Trades’ Federation, on the new terms 
proposed by the employers for the reduction of wages 
by a further 10s., to cancel the war bonus of 26s. 6d., 
we give below the result of the ballot which was 
announced a few days ago. The figures were, for 
acceptance 22,459, for resisting by a strike 39,959, 
or a majority against of 17,500. In view of these 
figures, the Federation instructed Mr. Frank Smith, 
their secretary, to get into touch with the employers, 
and a meeting was arranged for to-day. In the mean- 
time, the men employed in the federated shipyards 
and repairing shops have been instructed to remain 
at work until after the meeting. 





In a paper on “‘ The Juvenile in Industry,” read at 
Witton last Saturday, Mr. Robert R. Hyde, director 
of the Industrial Welfare Society, said “it was dis- 
appointing as well as serious for the industrial future 
of this country, to find definite training provided for 
less than 40 per cent. of the boys involved in an inquiry 
made recently concerning 100,000 boys.” We fully 
agree with Mr. Hyde’s statement. The fact that year 
by year, according to his figures, over 60 per cent. 
of the boys who leave the Board Schools do not learn 
a trade is one which, for years past, has filled all right- 
thinking men almost with despair, for the remedy is 
hard to apply. Better supervision by the parents in 
the home is the first essential; there should follow 
a more suitable course of instruction in the Board 
Schools, and failing an initiation in various crafts at 
those schools, the attention of the boys should be 
called seriously by the head masters and masters 
to the ultimate dangers following upon the boys 
engaging, on leaving school at the age limit, in an 
unskilled although comparatively well-paid occupation, 
such as that of a vanguard. Trade unions are also 
to blame in the matter, for they discourage apprentice- 
ship, and their action has as a deterrent in many 
instances, 





Mr. Alex. Wilkie, the general secretary of the Ship- 
wrights’ Society, evidently does not believe in the 
saying that in the multitude of counsellors there is 
wisdom, for he is reported to have complained of the 
number of delegates who are sent to conferences on 
wages. Not only does the large number of delegates 
lead to large expenditure, but “the size of the con- 





ferences leads to acrimony and friction,’ for “ it is 
impossible to examine the various phases of the ship- 





building industry in a mutual spirit when 300 or 400 
delegates are present.” Mr. Wilkie’s statement in 
regard to expenditure can well be understood, but his 
remark as to the mere size of the meetings leading to 
acrimony and friction raises a very important point, 
and leads to the assumption that division exists in a 
latent state outside the meetings. Since the greater the 
number of Labour members in a conference results in 
increased incivility among them, Labour is unable to 


.| rule, on Mr. Wilkie’s showing; he cannot entertain 


much hope for any useful work on the part of the 400 
odd Labour candidates now seeking election to Parlia- 
ment should they be returned. 





The following figures, taken from The South African 
Mining and Engineering Journal are the average wages 
paid to European workers in gold-mining occupations 
on the Witwatersrand in June, 1921, and May, 1922 :— 


1921. 1922. 
ad «8 d. 
Amalgamators 27 9 21 6 
ksmen _.... am a oe oe ee 6 
Engine-drivers, winding 
(electric) oa ~~ e808 Be 8 
Engine-drivers, winding 
(other) . ae - SH 2 3 
Engine-drivers, winches 
(electric) 24 4 #17 3 
Fitters ew oe ioe ae @ EU 
Miners: Machine stoping— 
Contract .... hss .- 4910 28 8 
Day’s pay = . 338 5 2 6 
Miners: Hand stoping— 
Contract .... sks >, ee tae © 
Day’s pay is im Ve ee S 
Miners: Machine developing— 
Contract. .... eos os. ee, ae ae ae 
Day’s pay _— co Se 
Miners: Hand developing— 
Contract .... ee .. 4411 2611 
Day’s pay ee 38 10 22 0 
Miners : Shaft sinking— 
Contract .... : 68 1 52 10 
Day’s pay 46 0 26 5 
Pipemen __.... 28 8 26 1 
Platelayers .... 28 8 26 1 
Pumpmen .... sae 29 0 2210 
Skipmen and onsette 25 9 18 4 
Timbermen (shaft) 32 2 2311 
Trammers _.... ihe 2510 18 8 





The coal output in the United Kingdom for the week 
ending on October 14, was 5,254,900 tons, about 
1,000,000 tons over the weekly output of a year ago. 
The output for the week ending October 21 was 
5,355,400 tons. 





NOTES ON NEW BOOKS. 

To deal effectively with the problems that confront 
him the chemical engineer must be possessed of both 
a chemical and an engineering training. His problems 
are not always those of the engineer working in the 
corresponding field, for the conditions of work are so 
dissimilar. When an engineer has to deal with pumping 
operations the medium is usually water, but his 
confrére, the chemical engineer, is more concerned with 
solutions which may be of greater or less density, of 
different viscosity and sometimes corrosive to the 
metals usually employed in the construction of the plant. 
Once the necessity of specialised training was recog- 
nised, text books were produced in increasing numbers. 
The simple primer types of book which have been 
available for some time on subjects connected with 
ordinary engineering have now a parallel in the series 
of the Chemical Engineering Library, issued by Messrs. 
Benn Brothers, at 3s. net. The first five volumes of 
this series have just been published. “‘ The General 
Principles of Chemical Engineering Design ’’ is dealt 
with by Hugh Griffiths in a very interesting way. An 
endeavour has been made to present the subject of 
plant design from the standpoints not only of mechanical 
soundness and suitability for the chemical process, but 
also of economical production. The proportioning of the 
components in a composite plant for the production 
of a pre-determined yield, which is one of the greatest 
factors in the question of costs, is kept before the reader 
all through the book. The same author has also 
written the volume on “‘ Materials of Chemical Plant 
Construction—Non- Metals,” which contains within its 
small bulk of 64 pages quite a lot of useful information. 
H. L. Malan and A. I. Robinson provide the book on 
“The Weighing and Measuring of Chemical Substances,’ 
in which the methods of dealing with simple deter- 
minations or continuous operations are well described 
with the aid of many diagrammatic illustrations. 
The other two volumes, “The Flow of Liquids in Pipes” 
and “ Pumping in the Chemical Works” are written 
by Norman Swindin. Everyone interested in the 
question of dealing with liquids in such work will find 
in the former a treatment of the theory of fluid flow 
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such as has rarely, if ever, been put forward so well 
in such small bulk. The volume on pumping is illus- 
trated with 45 fi and treats of principles of con- 
struction, the effects of high or low viscosity, the 
frothing of liquids, presence of grit and corrosion as 
well as the pump efficiency. These small books are 
all well worthy of commendation. 





A sad interest attaches to another of Sir Isaac 
Pitman’s useful duodecimo publications, the ** Alcohol 
in Commerce and Industry,” by the late Mr. Charles 
Simmonds, B.Sc., F.LC., late superintending analyst 
in the Government Laboratory, London. Mr. Sim- 
monds died while the book was passing through the 
press, and it fell to one of his colleagues, who prefers to 
give only his initialsk—J. F. H.—in the brief pre- 
paratory notice, to complete the revision of the volume. 
The 119 pages testify to the wide knowledge of 
the author, who had exceptional experience of the 
applications of alcohol for industrial and also scientific 
purposes. Mr. Simmonds need hardly have said in 
explanation of the alcohol formula C,H,O: “ Assuming 
that the reader has no knowledge of chemistry, it may 
be explained that this formula indicates (inter alia) 
that alcohol is composed of two atoms of carbon . . .” 
But such phrases are not frequent, and the little book 
forms a very acceptable addition to the recent literature 
on alcohol, though it does not particularly watch the 
interests of the engineer. The volume is published 
at 3s. net. 





We believe it was John Stuart Mill who pointed out, 
that, at any rate on the material side, the whole of human 
activity consists in altering the position of things. 
Though a little consideration will show that this rule 
holds universally, there are certain fields in which it 
is more immediately obvious than elsewhere. Trans- 
portation services constitute a case in point, and it is 
indeed remarkable that even under war conditions, 
meat was brought some 8,000 miles from the Argentine 
and landed in London for an inclusive charge for 
storage, refrigeration and transport of about ld. per 
pound. The improvement of methods of transporta- 
tion on the large scale is not a whit more important 
than it is in minor operations. It is little advantage, 
for example, to reduce sea charges if costs of landing 
and handling freight are to remain high. In the 
workshop, again, if has been found that the provision 
of mechanical methods of transporting and handling 
even relatively small work, has often resulted in a 
very large increase in the output from the machines. 
Methods of transport in the grain and cement trades 
are also being steadily improved. The growing interest 
in such problems is no doubt responsible for the fact 
that though reprinted as recently as 1916, a third 
edition of Mr. G. F. Zimmers’ elaborate treatise on 
“The Mechanical Handling and Storing of Material” 
has now been issued by Messrs. Crosby Lockwood and 
Son, the price of issue being 31. 3s. net. The historical 
matter in the old volume has been retained on account 
of its educative value, but descriptions of obsolete 
plant have been replaced by examples taken from 
modern practice, and it is gratifying to note that it has 
in general been possible to find these within the United 
Kingdom. The text covers nearly 800 pages and there 
are 1,143 illustrations, many being folding plates of 
large size. The fact that a third edition of this neces- 
sarily somewhat expensive volume has been called for 
so soon, is sufficient testimony to its practical value. 





It would be rather difficult to define the proper line 
of difference between a pocket book and a text book 
of current practice if one were asked to do so, and 
often when we find a modest little volume of former 
years gradually taking on a more corpulent form, we are 
inclined to ask how long the name of its childhood will 
be retained. We all know of little books which, by 
the industry of their editors have been made to include 
fresh material with each issue till, to retain anything 
like moderate bulk, some has to be discarded, or the 
volume divided and recast as two. ‘“ The Railway 
Signal and Permanent Way Engineers’ Pocket Book,” 
published by the Locomotive Publishing Company, 
Limited, 3, Amen-corner, E.C. 4, at 5s. net, has not yet 
arrived at the impossible stage; but if it continues to 
grow at the pace it has done between its first and second 
editions, it will not be long possibly before we see it 
following the way of others. The first edition of this 
pocket book was published in 1917, and in the interval 
since then there have, of course, been considerable 
developments, and the little work in its new form sees 
many additions. To these we cannot refer in detail, 
though they all help to bring the work abreast with 
current practice. We note that it has not been 
considered necessary to enlarge the section on cab- 
signalling and with this cautious attitude we are 
inclined to agree. Many of the systems which have 
been tried on one line or another will certainly drop out, 
and though in the course of development their record 
is useful in the technical press or historical treatise, 
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it is by no means necessary for them to appear in a 
pocket book of recognised practice. With the per- 
manent way section and vocabularies the book now 
runs to 326 pages, as compared with 259 in the first 
edition. We hope in the next edition the block 
illustrating Fig. 20 will receive more attention. 





The modern engineering workshop with its more 
elaborate tools makes somewhat higher demands on 
the arithmetical aptitude of the tool setter than 
formerly sufficed. The heaviest task of this kind 
imposed upon the old time turner was to work out 
the change wheels necessary for cutting screws of 
some non-standard pitch ; but the machinist may now 
be required to produce, without a regular taper-turning 
attachment, work tapered to a definite angle; or may 
have to set the heads of a milling machine to divide 
work into some prime number of equal parts. The 
production of spirals again involves the determination 
of what change wheels must be used to control the 
longitudinal traverse and the angle through which 
the work is turned. To meet the needs of those 
aspiring to take charge of such work, Messrs. Ginn and 
Co., of Boston, New York and London, have published, 
at 5s. 6d. net, a small treatise on ‘‘ Machine-Shop 
Mathematics,” which thas been compiled by Messrs. 
G. Wentworth, D. E. Smith and H. D. Harper. The 
opening pages are devoted to a description of verniers 
and micrometers, which is followed by a chapter on 
speeds and feeds. The more complex problems involved 
in taper turning, screw cutting, and met with in the 
operation of milling machines, are fully dealt with in 
the subsequent pages. A particularly valuable feature 
in a work which is certain to make a strong appeal to 
those who have to do the best they can without the aid 
of a teacher, is the large number of exercises provided 
for practice. 





When a manual reaches a fourth edition in a com- 
paratively short term of years, and advantage is taken 
of successive issues painstakingly to review the whole 
work, it may be taken that it has arrived at a state 
where little else than favourable commendation can be 
passed on it. The growing importance of reinforced 
concrete construction in the engineering world is 
sufficiently emphasised by the interesting examples 
of this class of work we are constantly giving in these 
columns, and it is not necessary for us to stress this 
point. Many of the notable structures are designed 
by firms making a speciality of one particular system or 
another, and having the advantage of wide experience. 
For the engineer who wants to act as his own designer 
or who at least wishes to make himself acquainted with 
the principles of construction of reinforced concrete so 
that he may have confidence in including such work 
in his schemes, the fourth edition of the “‘ Manual of 
Reinforced Concrete’? (Constable, London; price 21s, 
net), by Messrs. C. F. Marsh and W. Dunn, will be of 
great assistance. The work is divided into parts 
dealing with materials, construction, water-proofing, 
loads, calculations, &c., is well illustrated and has 
a good index—quite a useful volume, and containing 
much more concentrated information of many larger 
works. 

The author who sets out to put the world right on 
any subject should, of course, be particularly careful 
that his own methods are free from possible criticism. 
Mr. Walker Fyfe’s small book on “‘ Automatic Pumping”’ 
(Charles Griffin and Co., Limited; 7s. 6d. net), how- 
ever, cannot, we fear, altogether claim exemption from 
this. In the early part of this little work the author 
seems to be much more intent on demolishing the 
theories of others than on building up the knowledge 
of his reader. The term “ automatic pumping’’ the 
author applies to the work of hydraulic rams, and the 
fallacy of much that is recommended in the way of 
proportioning such installations is exposed. The 
features of practically successful plants are discussed, 
though we do not consider the presentation of the case 
as lucid as it tight be. We note that the efficiency 
per cent. for ram installations is given in one table 
as ranging from 50 to 927, and in another as 0-90 and 
so on, which gives the reader a fair range of choice. 
The illustrations, Figs. 38 and 39, are sufficiently 
similar to Figs. 42 and 43 for one pair to be omitted. 
The book draws attention to points which need atten- 
tion for. ram installations to be successful. Being based 
on actual results achieved the work should prove service- 
able in view of. the absurdity of many pocket-book 
formula. The section on water analysis and filtration 
seem hardly germane to the subject, and might have 
been omitted. The “ hydrautomat’’ did not appear 
early enough to be dealt with in the volume—or was it 
too early ? 





Frencn Navy.—-According to the Moniteur de la 
Flotte, the battleship La France will not be replaced by 
a new battleship; it is contemplated to replace her by 
light units, the collective displacement of which is to 
be equal to her displacement. 
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THE HALL COIN-COLLECTING TELEPHONE 
BO 


AN interesting and apparently very valuable addition 
in telephone apparatus has been made by the intro- 
duction of the Hall coin-collection box, which is 
manufactured by Hall Telephone Accessories, Limited, 
of 57}, Old Broad-street, London, E.C.2. The box is 
intended for use in street telephone cabins, shops, 
apartment houses and similar situations in which 
any casual user may obtain a telephone call by paying 
for it at the time. The Hall box is particularly inter- 
esting in that it is in every way suited for operations 
in connection with automatic telephone systems 
which, up to the present, have presented some 
difficulties in connection with public telephone cabins. 
The apparatus, however, also has advantages for use 
with manual systems and has been employed in con- 
nection with them. An installation of these boxes has 
been in use for some months in the Post Office call 
boxes at Charing Cross station, and their employment 
has allowed the removal of the outside operator, who 
previously attended to the boxes and obtained 
connections for clients. The box has also been put 
into publicZservice by the Swiss.and French, Post 
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Offices, and the first machines are now being installed 
in Belgium and the Argentine. A particularly inter- 
esting extension of the functions of the box is, however, 
made possible when it is used in connection with 
an automatic system, and a trial installation of boxes 
with these extended functions is now being made 
by the Post Office in connection with the new auto- 
matic exchange at Fleetwood, which we deal with 
elsewhere in this issue. 

An outside view of the Hall coin-collection box, 
as mounted for use in connection with an automatic 
system is illustrated by Fig. 1 above, while views of the 
interior mechanism and a diagrammatic sketch, 
illustrating the same are given in Figs. 2, 3 and 4, 
These latter figures show only the part of the box 
containing the mechanism. There is, however, a 
lower chamber with a separate cover, which can be 
seen in Fig. 1. This separate chamber serves as 
a receptacle for the money collected for calls. Its 
cover is furnished with a key, differing from that which 
gives access to the mechanism, pe it can only be 
opened by the representative of the appropriate 
department of the Post Office. A feature of the 
Hall box, which is of much public interest, is that the 
payment made by the caller does not pass out of his 
control until immediately before final connection is 
established, and if for any reason the caller desires to 
abandon the call at the last moment, or if the line 
is out of order, he can get his money back. ese 
conditions, combined with the fact that in an automatic 
system, all manipulation is in the hands of the caller, 
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should do much to eliminate complaints from the 
yu blic. 

The box is of the pre-payment type, and its action 
is entirely mechanical. That is to say, there are no 
electrical interlocks or operating coils. The mechanism 
has naturally to operate various pairs of electrical 
contacts to make the necessary connections to establish 
telephone communication, but these electrical contacts 
have no part in the operation of the coin-controlling 
arrangements, or any other part of the mechanism. 
The operation of the gear will be best described by 
a consideration of Figs. 2, 3 and 4 taken together. 
These figures do not agree in every detail, Figs. 2 and 4 
showing the actual arrangement of the latest model 
of the box, and Fig. 3 being to some extent diagram- 
matic; the main features of the figures are, however, 
similar, and the general method of operation can be 
followed from them. When it is desired to use an 
instrument connected with one of these boxes, the 
receiver is removed from its hook and the coin or coins, 
are inserted in the slot at the right hand top corner of 
the box. The position of this slot is clearly indicated 
in Fig. 4. The insertion of coins in this way removes 
a short circuit which previously existed across the 
calling dial. These short circuiting contacts are 
indicated at 1-2 in Fig. 5, which is a general diagram 
of connections of the box and its attendant instrument. 
At the same time that the short circuit is removed, 
another short circuit is put across the transmitter by 
the closing of contacts 3-4. 

The coins which are inseited do not remain in the 
neighbourhood of the slot, but pass in front of the 
rocker arm, which is indicated at ain Fig. 3. As they 
pass the small rectangular projecting arm which 
can be seen below the coin slot in Figs. 2 and 4, they 
push it over and operate contacts 3-4. From the 
rocker arm the coins fall into a receptacle behind the 
sector-shaped piece 6. Cut in the front of the 
receptacle there is a radial slot into which the bent-over 
end of the bar c projects. The coins are caught by the 
end of the bar and rest on it, as will be clear from 
Fig. 2, which shows a coin in this position. As will be 
noted from the figures, the bar c is counter-balanced. 
When no coins are resting on it, the bent-over end 
lies at the top of the radial slot. The weight of the 
coins, however, moves it into the ition shown in 
Fig. 2. This movement of the serves to break 
the short circuit on contacts ]-2, These contacts 
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travel down a narrow sloping pathway, situated in 
front of the rocker a. The coins as they travel, rest 
against the rocker, and unless they are of the correct 
diameter, they slip sideways off the pathway and fall 
into a receptacle, whence they are returned to the out- 
side of the case by the chute which can be seen at the 
lower right-hand corner in Fig. 4. Small coins fall off 
in this way because the lower part of the face of the 








are situated in the lower part of the box and, as will be 
seen, are acted on by an adjustable stop carried by 
barc. Before proceeding further with the working of the 
box, it will be well to describe the action of the rocker 
a. The purpose of this member is to reject coins of 
wrong denomination, which are too small, or too large, 
in diameter. The arrangement is a very pretty and 
sensitive one, The coins, after they are inserted, 


rocker is bevelled, so that smaller coins rest against it 
at a different angle from those of correct diameter. 
The effect of this different angle is that the coins slip 
off sideways as explained above. Coins of too large 
a diameter are dealt with in a different way. The 
member we have termed the rocker is not fixed, but is 
pivoted at its higher end, while along the upper edge 
of its face there is an inverted projecting ledge. Coins 
of too small a diameter do not come in contact with 
this ledge in any way, while those of correct diameter 
travel down the rocker face just below it, If too large 
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a coin is used, however, it comes in contact with this 
ledge, and as it travels forward, forces the ledge and 
the rocker upwards. The rocker is nicely balanced, 
so that the weight of the coin is quite sufficient to 
tilt it in this way. This tilting causes the coin to slip 
off the pathway and fall into the receptacle in the same 
way as the smaller coins, the reason the coin slips off 
being that the rocker is*so pivoted that as it tilts it 
alters the angle at which the coin is resting. 
Proceeding now with our description of the operation 
of the mechanism, it will be remembered that we have 
traced through the movements to the stage at {which 
the coins are supported by the bent-over end of the 
rod c, as shown in Fig. 2. At this stage, the caller has 
obtained connection to the exchange, but cannot 
carry on a conversation because his transmitter is 
short-circuited. He now dials the number required 
and waits until the called subscriber answers, which 
indicates that successful connection has been estab- 
lished. The caller cannot, however, yet speak, and if 
at this stage he desires to abandon the call, he can get 
his money back. If, however, he desires to proceed 
he presses the button which is indicated at A in Fig. 3, 
and can be seen in Fig. 1,2 and 4. The pressing of this 
button releases the coins so that they-fall into the 
cash box below the case containing the mechanism, 
and the conversation may then proceed. This release 
of the coins is brought about by swinging the sector- 
shaped member 6. This swinging is brought about 
through the intermediation of the cross-shaft, which 
can be seen across the upper part of the gear. It is 
connected by an arm to the button A, so that when the 
button is pressed the shaft is partly rotated. At 
the left-hand end, the shaft carries another arm which 
projects into a fork formed in the upper left-hand 
corner of the sector-shaped member 5, so that, as will 
be clear, this partial rotation of the shaft swings the 
member 6. The arrangement is such that b swings to 
the left. This swinging pushes the coins off the bent- 
over end of rod c, so that they fall, as before explained. 
The coins are actually pushed by a pin which is attached 
to 6, and projects backward through a radial slot 
into the chamber in which the coins are situated. 
The pin can be seen towards the bottom right-hand 
corner of 6 in Fig. 3. This figure also shows the radial 
slot. The actual details of the arrangement will be 
followed from Figs. 2 and 4, and from Fig. 4 in 
particular, it will be quite clear that the swinging over 
of 6, with its projecting pin, will push the coins clear 
of rod c. It will be understood, of course, that when 
these operations take place, the rod c will have been 
carried into its lowest position by the weight of the 
coins. The pushing of button A and the release of 
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the coins as described above, closes contacts 1-2 and 
opens contacts 3-4, so that conversation may proceed. 
Contacts 3-4 are operated by the vertical link /, which 
can be seen in the figures. 

In the event of a caller not getting through, or wish- 
ing to abandon his call, he presses button B instead of 
button A. ‘This causes his money to fall into the return 
chute, which can be best seen in Fig. 4. Button B is 
situated immediately alongside this chute. The effect 
of pressing it is to swing the member b to the right. 
This movement is obtained through the bent rod d 
which is¥connected to B. As the button is moved 
inwards the rod swings on its}pivot and engages the 
projecting arm on 4, so that it is pushed upward and 
6 swings to the right. When this happens the coins 
are pushed off rod{c'by the second pin which is carried 
near the left-hand bottom corner of 6. This pin, of 
course, pushes the coins from the other side and as a 
consequence they fall into the return chute. If 
button B is pressed contacts 1-2 and 3-4 operate as 
in connection with button A, but in addition contacts 
5-6 open. These contacts have a dashpot g mounted 
in connection with them so that they remain open for 
an interval to clear the exchange and then close. 
Contacts 5-6 are shown at C in Fig. 3. 

There is a further point in connection with the 
mechanical features of this gear which we should 
mention before leaving it. This has reference to the 
link shown at e in the neighbourhood of button A. 
This link is connected in such a way that when button 
A is pressed the rocker a and the pathway on which 
the coins travel are swung backwards as a whole through 
90 deg. This puts the pathway in a vertical position, 
so that any rubbish, dead matches or similar articles 
which may have found their way through the coin 
slot and may be resting on the pathway will fall off. 
This operation which takes place automatically every 
time button A is pressed serves to keep the pathway 
for the coins clear a‘ all times. 

Other electrical arrangements in connection with the 
gear may, after the explanations we have given, be 
followed out from Fig. 5. There is, however, a recently 
introduced special feature which should be referred to. 
This is to enable trunk and junction calls to be put 
through on a street box equipped for use in connection 
with an automatic exchange. If number “0”’ on the 
dial be operated contacts 11-12 open and remove the 
dial short circuit without any fee being deposited in 
the box. This puts the box in touch with the manual 
operator, who handles trunk calls and particulars of 
the call can be taken. When the call matures the 
operator requests the caller to put the fee in, and each 
penny operates contacts 7-8, so that the coins can be 





counted by the operator in the manner which will be 
generally familiar in connection with manual call 
boxes. The caller then presses. button A and con- 
versation may proceed. This method of obtaining 
access to the exchange without depositing a fee is also 
of great value in connection with fire calls and inquiries. 
It should, perhaps, be said that the peculiar R-shaped 
piece which can be seen engaging the end of rod c in 
Figs. 2 and 4 is introduced in connection with trunk 
calls obtained in the manner described, as in this case 
it is necessary for more than the usual number of coins 
to be dealt with by the machine. rem 

The arrangement described above also makes the 
box available for the sending of telegrams. The 
British machine is made to operate with any value 
from 3d. to 12d. This Hall box greatly increases the 
number of calls which can be put through a public box 
and is expected to change what is now a type of Post 
Office activity which actually costs more than it brings 
in to one at least paying its way. t, There are some 60 
to 70 of these boxes in Paris, and the French Post Office 
reports that call boxes so equipped handle more than 
four times as much traffic as they did before. 








10-TON ELECTRIC OVERHEAD TRAVELLING 
CRANE. 

One of a number of overhead electric travelling 
cranes recently constructed for the Pekin-Mukden 
Railway of China by the Bedford Engineering Co., 
22, Martin-lane, Cannon-street, E.C. 4, and Bedford, 
is illustrated above and on page 556. The cranes, 
which contain many features of interest, each have a 
span of 40 ft., and a lifting capacity of 10 tons. They 
passed their full load tests very satisfactorily. As will 
be seen from Fig. 1, the cranes are of neat and graceful 
appearance. The bridge consists of two main lattice 
girders of simple design, supported on built-ap end 
carriages, each of which is carried on two large diameter 
cast-steel wheels. The wheels are keyed to arles 
running in Skefko self-aligning double-row ball bearings, 
which are carried in cast-steel housings. The housings 
are arranged in such a way that any wheel, with its 
axle and bearings, may be removed without lifting the 
crane more than is necessary to relieve the weight. 
Skefko double-row self-aligning ball bearings, supported 
in cast-steel housings, are also employed for the crab 
axles. One advantage of fitting axle ball bearings in 
this way is that the crane is made very sensitive to the 
controller, which is a matter of some importance when 
small movements are required. Ball bearings also 
diminish the tractive co-efficient, and save current, 
while the long periods over which they will run without 
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any alteration in the way of lubrication is frequently 
@ great convenience. 

In any overhead ‘crane there is necessarily some 
deflection under load, and the adoption of self-aligning 
bearings renders the efficiency of drive independent 
of any slight lack of alignment due to such deflection. 
In some designs of crane incorporating rigid ings 
the deflection has very considerable effect, both on 
current consumption and wear. A somewhat analogous 
feature arises in connection with the motor drives. In 
the cranes under review all motors are connected to 
their driving pinions through flexible couplings. 
This ensures that the motors are called upon to exert 
a twisting moment only, and are not subjected to any 
heavy bearing or reverse bending stresses, which may 
arise if the pinion is directly keyed to the motor 
shaft. The arrangement adopted is favourable to the 
ball and roller bearing, which are used hout for 
the armature spindles. The motors are of Messrs. 
Laurence, Scott & Co.’s manufacture. All gearing is 
of steel, machine-cut from the solid, the pinions being 
in one piece with their shafts, and in every case being 
supported on both sides. The hoisting brake is of the 
floating type, which, again, imposes aotine but a 
retarding torque on the motor spindle. ith the 
exception of the final reduction of the longitudinal 
travelling motion, all gearing is totally enclosed in 
boxes fitted with sight doors, as will be clear from the 
views of the crab given in Figs. 2 and 3. These views 
give a ow idea of the accessibility of all the various 
parts of the crab mechanism. 

The method of construction used for the barrel 
forms an interesting and somewhat novel feature of 
the crane. In place of the usual cast-iron construction, 
the barrel is built up of a mild-steel tube, supported by 
end castings which are bored to fit the barrel shaft. 
The tube is bored out at the ends which fit on the end 
castings, and is grooved on the surface in the ordinary 
way for the reception of the wire rope. The driving 
spur ring is of mild steel, and is shrunk and keyed to 
one of the end castings. The control equipment of 
the crane was manufactured by Mr. George Ellison, of 
Birmingham. There is a crane panel, together with 
resistances and controllers of the tramway type. 
Limit switches are provided to control the cross-travel 
of the crab, and to prevent over-winding. A com- 
paratively low motor speed has been adopted, which 
conduces to quietness of running and general reliability, 
and allows full advantage to be taken of the series 
characteristic for accelerating with light loads without 
involving very high speeds in the motors themselves. 





THE SOCIETY OF GLASS TECHNOLOGY. 

Tue first meeting of the session 1922-23 was held 
at York on Wednesday, October 18, 1922. In the 
morning the party paid a visit to the Yorkshire Museum, 
where, under the guidance of Dr. W. E. Collinge, keeper 
of the museum, they inspected the Roman remains 
and Roman glass, and other objects of interest. The 
party afterwards inspected the windows of the Minster, 
and the Dean of York (the Very Rev. Dr. W. Foxley 
Norris) explained the work of preservation which is 
in progress, and the methods employed for preserving 
the stained glass. Under the guidance of Mr. R. C. 
Green, clerk of works, the party were conducted round 
the workshops, where Mr. Goean explained to them the 
process of treatment of the glass before it is reinserted 
in the windows. 


contained, in the form of impurities, other metals, each 
of which slightly imparted their own tint to the glass, 
the resulting colours were not pure but slightly secondary; 
hence they always harmonised with each other. 

The colours such as red, blue and green were contained 
in the glass itself, but details such as the face, folds of 
drapery, and ornamental work had to be painted on with 
a brown vitrifiable pigment, formed of a metallic oxide 


such as red oxide of iron or black oxide of copper, which 
was mixed with a soft glass known as “ flux.’’ In the 
kiln the flux melted at a lower heat then would be required 


to melt the glass itself, and attached the black oxide to 
the surface of the glass. 

The glass at York, particularly that of the fourteenth 
century, was liable to corrode. Corrosion, however, 
was not a sign of age. Modern articles of glassware 
such as bottles, frequently showed pitting in an advanced 
stage of formation. The cause of pining and corrosion 
was nowadays well understood. ere was, of course, 
no cure for it, as it was entirely due to bad glass-making, 
the deficiency of silica, excess of alkali and founding 
of the metals. 

In Mr. H. J. Powell’s paper on “‘ Modern Developments 
in the Making of Stained and Painted Glass,” reference 
was made to the interest aroused on the decay of the 
actual substance of the medieval window g It 
must not be assumed that decay was 'y, | 
many pieces of ancient Roman glass showed no signs of 
it, aad’ a good deal of twelfth and thirteenth century 
window glass was perfectly sound or merely super- 
ficially roughened or pitted. Some medieval glass, 
however, had become partly or wholly opaque, and was 
so completely disintegrated as to crumble to powder. 
The most defective glass belonged to the fourteenth 
century, and the condition of.some of these windows 
first drew serious attention to the subject of decay. 
It was claimed that a large proportion of the glass used 
in York Minster was Flemish, and it would be interesting 
to ascertain whether the Flemish was more subject to 
decay than the Norman. All the forms of decay had, 
however, originated from the excessive proportion of 
alkali in the glass mixture which had caused the glass to 
be hydroscopic. Considering the haphazard way in 
which the alkali was added to the glass mixture by the 
medisval glass-makers, it was more remarkable that a 
large proportion of mediwval glass had survived than 
that a small proportion had failed. 


h 








Busrvess with Morocco (FrREencH ZoNeE).—The 
attention of United Kingdom exporters is directed by 
the Board of Trade to the fact that goods of British 
origin imported into the French Zone of Morocco after 
loading or transhipment at a German port are subject to 
the special taxes of 25 per cent. or 30 per cent ad valorem 
— on goods of German origin imported into the 

one. 





InstTITUTION oF Navat ARouiTrects.—The opening 
of the next annual meetings of the Institution will fall 
on Wednesday, March 21, 1923. The council will be 
pleased to consider papers on subjects relating to naval 
architecture or marine engineering. Such offers (or 
suggestions for papers on matters of interest to the 
Institution) should, if possible, be sent in by the close 
of the year. Applications for admission to the Institu- 
tion next year of candidates for members, associate 
members, associates, and students are now being con- 
sidered by the council, and members are invited to put 
forward as soon as possible any candidates they may have 
to propose, in order that full consideration may be given 
to the candidates’ claims. Proposal forms may be 
obtained on application. In accordance with the 
resolution passed at the last annual general meeting, the 
council have established a Benevolent Fund for giving 
financial assistance to members, associate-members and 





The afternoon meeting was held in the T t 
Anderson Hall, and was presided over by the president 
of the society, Professor W. E. 8. Turner, D.Sc., of the 
University of Sheffield. He referred in sympathetic 
terms to the serious illness of Mr. Harry J. Powell, 
C.B.E., B.A., of the Whitefriars Glass Factory, London, 
who was to have contributed a paper on “* Modern 
} a are in the making of Stained and Painted 

lass.”’ 


Mr. J. A. Knowles, York, lectured on “‘ Processes and 
Methods of Medieval Glass Painting.’’ He said that 
medizwval window glass differed from modern in the fact 
that the ient was a potassi ilicate where 
the alkali was obtained by lixivating the ashes of plants 
and other bam 5p and evaporating the mixture ; 
hence the word “ pot-ashes,”” whence they derived their 
modern term “ potash.’’ Modern glass, on the other 
hand, was a soda-lime glass. 

During the middle ages practically all the glass used 
for winhlow painting was in The northern 
school of glass-painting situated at York drew their glass 
from the nearest source, the northern Continental glass- 
making districts of Hesse and other Rhenish —> 
The London school drew theirs from Lorraine, Burgundy 
and Normandy. There was a great difference between 
the two. The uncoloured glass used in the north was 
much whiter than that employed in the south. Probably 
there was more English-made white glass used there, 
derived from the glass works at Chiddingfold. 

It was frequently stated that there were no colours to 
equal the colours to be seen in old windows. The idea 
was quite erroneous. Just as modern engineering skill 
could build a bigger bridge than any ancient one, so the 
present day glass-maker and scientist could produce 
colours with a certainty and in a far greater of 
tints than ever the medieval craftsmen could. With the 
exception of the red or “ruby” glass, the mediwval 
coloured glasses were those which were most —- 
produced. Being made from native oxides whic 


calcium 








tes, past and present, or their dependents, who 
may be in necessitous circumstances. Members of the 
Institution (including associate members and associates) 
are invited to become annual subscribers to the fund. 
Donations’ to the benevolent fund will also be welcome. 
The fund will be administered under the direction of the 
council, the money subscribed being kept separate 
from the Institution’s funds. 





Cuapwick Trust Lecrurrs.—The programme of the 
Chadwick Public Lectures for this winter opened with 
three lectures delivered in Coventry by Professor 
Adshead, on “‘ Housing and Town Planning.” On the 
26th ult. a lecture was given in London under the auspices 
of the Trust, by Professor Leonard Hill, F.R.S., whose 
subject was “ Ventilation and Atmosphere.” Professor 
Hill dealt with this subject from the point of view of 
workers in factories and workshops, explaining how 
necessary bodily exercise was for the maintenance of 
healthy conditions. In this connection he demonstrated 
the use of the Kata thermometer he had introduced. 
He emphasised the fact that the output of the worker 
was largely dependent upon suitable bodily conditions, 
freedom from sweating, and so on. In some cases 
output had been increased at furnaces by supplying from 
overhead ducts, currents of cold air directed upon the 
workers. Expensive plenum systems of ventilation for 
buildings were not necessary. Cool air should be 
supplied by fans through gratings about 8 ft. from the 
floor, and extracted through the ceiling of a hall. 
Professor Leonard Hill delivers another lecture on this 
subject in Manchester on the 8th inst., when he will 
deal with the ventilation of mills and factories. Subse- 
quent lectures during the present winter will deal with 
food and food preparation, land settlement, public 
health and London’s unhealthy areas. With one 
exception, to be delivered in York, all these will be given 
in London. Further particulars may be obtained from 
the Trust Offices, 13, Great George-street, 8.W. 1. 
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NOTES FROM, SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Output of iron and steel is steadily 
increasing. Competition from Germany and America 
is less severe ; while the advance of quotations for French 
and Belgium material ie local makers in a position of 
advantage from which they are not slow to benefit. 
These developments are of special importance at a time 
when inquiries are beginning to circulate more freely, 
and when the success of tenders is largely ruled by price 
considerations. Two of the largest concerns in the 
Sheffield district producing cheap basic steel are working 
full time. More orders are also coming to hand for 
special quality steels, though in this connection plant 
is-not employed on an average at more than one-third 
of its normal capacity. The improved perity of 
steel-making establishments, ju from standpoint 
of increased output, however, is largely illusory. Messrs. 
Vickers, Limited, for instance, are to-day paying in 
local rates 52s. for every ton of steel melted compared 
with 4s. in 1913. Messrs. Hadfields, Limited, are 
similarly placed. The magnitude of output as compared 
with pre-war has, of course, a great deal to do with 
this. Under the influence of the foreign demand pig-iron 
prices are uniformly firm, and advances are expected. 
On the engineering side makers of steel for textile 
engineers are doing fairly well, there is an abundance of 
inquiries for electrical equipment and machinery, and 
British collieries are coming forward much more freely 
for tools, stores, and machinery now that. delayed 
extension schemes are being put in hand. There is also 
a more noticeable improvement in forgings and castings 
on shipbuilding account. Makers of cutlery and electro- 
plate have increased their output to furnish adequate 
deliveries for Christmas trade. Compared with previous 
years, prices are very much reduced, and much of the 
work is of lower quality. Stainless table cutlery con- 
tinues a popular line. 

South Yorkshire Coal Trade.—Generally speaking, 
collieries in this district are not working under pressure, 
but a better tone prevails, and the outlook is regarded 
more hopefully. Best steam hards are an active medium. 
a are on the up grade and the home demand is 
rather more pronounced. A substantial tonnage of 
cobbles and nuts is going away for bunkering purposes. 
Stocks of smalls are accumulating at the pits, despite 
recent price reductions. Business in house coal reflects 
the seasonal change. For best qualities prices are 
distinctly firm. The coke market shows increased 
activity. Any surplus left from home consumption of 
furnace and foundry coke is being sent to the ports. 
Quotations :—Best branch handpicked, 328. 6d. to 34s. 6d. ; 
Barnsley best Silkstone, 28s. to 30s.; Derbyshire best 
brights, 24s. to 25s.; Derbyshire best house, 21s. 6d. 
to 22s. 6d.; Derbyshire best large nuts, 18s. 6d. to 
20s. 6d.; Derbyshire best small nuts, 15s. to 16s. 6d. ; 
Yorkshire hards, 20s. to 21s.; Derbyshire hards, 19s. 
to 20s. 6d.; rough slacks, 8s. 6d. to 10s. 6d.; nutty 
slacks, 7s. 6d. to 8s. 6d. ; smalls, 3s. to 5s. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—There is not much business 
passing just now in Cleveland pig-iron. American buying 
is suspended, and regular home and Continental customers 
are holding off in anticipation of a fall in prices, which 
they declare are too high. That there is confidence in 
the future, however, is emphasised by the decision of the 
Lackenby Ironworks Company to rekindle two idle 
furnaces. Other firms are also dis to re-start 
idle plant. Supply of iron is still short, though the 
searcity is less acute. The f.o.t. makers’ works and 
f.o.b. Tees quotations stand :—No. 1 and siliceous iron, 
97s, 6d.; No. 3 G.M.B., 928. 6d.; No. 4 foundry, 90s. ; 
and No. 4 forge, 85s. 


Hematite.—Firmness characterises the hematite branch 
of trade. Some makers have not only sold their stocks, 
but have disposed of their output over the next few 
weeks. Quite a good home and Continental trade is 
passing, and business with America continues on a 
substantial scale, Under such conditions, it is not 
surprising to hear rumours that producers are con- 
templating increasing outputs by re-starting one or two 
more idle furnaces. Both for Lome purposes, and for 
overseas shipment, Nos. 2 and 3 East Coast brands 
are 93s. 6d., and No. 1 is put at 94s. 


Foreign Ore.—There is very little passing in foreign 

ore, but values are up a little, sellers having been com- 

lied to raise prices because of higher freight rates. 

t rubio is quoted 23s. to 23s. 3d. c.i.f. Tees. Good 

Mediterranean ores, however, are understood to have 
been sold at 21s. to 21s. 6d. 


Blast-Furnace Coke.—Durham blast-furnace coke 
prices keep on a_ high level, but local users are not 
paying the top figures mentioned. Thus while the 
Soares market quotation for average Durhams is 31s. 

elivered, 30s. 3d. appears to be about the highest price 
paid by ironmasters, and it is stated that orders can be 
placed at less. 


Manufactured Iron and Steel.—A decidedly better 
feeling 1s noticeable in manufactured iron and steel. 
Inquiries are expanding, and in one or two branches 
a fair number of orders have recently been secured. 
Customers are pressing for deliveries, particularly of 
steel rails. Galvanised sheets have advanced 10s., but 
quotations for other articles are unaltered. Common 
iron bars are 101. 10s. ; iron rivets, 11/.; steel bars, 9. ; 
steel billets, 7/. 108. to 8/. 5s., according to quality ; steel 
boiler plates, 127. 10s.; steel ship, bridge and 
plates, 9/. to 91. 108. ; steel joists, 9/. 10s. ; steel angles. 
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8l. 158. ; tees, 10/.; heavy sections of steel rails, 91. 10s. : 
fish plates, 14/. 10s.; black sheets, 11/, 12s. 6d.; and 
galvanised corrugated sheets (24 in. gauge, in bundles), 
171. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—The ition in the Scottish 
steel trade shows little alteration since our last report, 
although a fair inquiry is general. The securing of 
orders is still a matter of much difficulty, but there 
exists an undercurrent of hope that before long a slight 
improvement may aoe ieee. The amount of material 
required for the shipbuilding industry is rather better, 
but in com ion to present-day outputs it really totals 
very little indeed. Except in one or two isolated caseg 
there is not much doing in the plate mills, while the 
demand for sectional material is also of very small 
moment in the meantime. In the black sheet trade 
there is no improvement over the week, and orders for 
the heavier gauges continue very poor, while the demand 
for thin sheets on export account has fallen off from 
what it was. All round there is a want of life in the 
steel trade, and as so much of our output is dependent 
on the condition of foreign markets we cannot expect 
any marked improvement so long as the world continues 
so unsettled as it is just now. Prices are maintained at 
a fairly steady level, but when any good specification 
comes along producers are prepared to offer concessions 
in order to secure the business. 


Malleable Iron Trade.—No change has taken ape 
in the West of Scotland malleable iron trade, and the 
position is very unsatisfactory. A great scarcity of orders 
is all too general, both for the home and export markets, 
and inquiries continue to be very poor. The price of 
“ crown” bars is unchanged at 10/. 10s. per ton, delivered 
Glasgow. 


Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade the output is still being taken up, but the outlook 
is not just so bright, the main cause of this being the 
drop in the demand for America, as very few new con- 
tracts have lately been given out, When present orders 
are worked off there is little else to turn to unless there 
is a decided improvement in the home market, although 
there is little sign of this in the meantime. During the 
week ending last Saturday, October 28, the exports from 
Glasgow Harbour amounted to 1,506 tons, of which 
1,339 tons went foreign and 167 tons coastwise. For the 
corresponding week last year the figures were 230 tons 
foreign and 48 tons coastwise. The total shipments for 
the year to date are 75,932 tons, of which 68,881 tons 
went abroad. Prices are the turn easier in the case of 
foundry iron, but hematite continues firm. 


Scottish Shipbuilding.—The Scottish shipbuilding 
industry is not yet round the corner, and the outlook 
even with the prospect of the shipyard workers finally 
accepting the masters’ latest offer, is far from reassuring. 
A certain number of contracts have recently been booked, 
but when the capacity of the yards is taken into account 
these mean very little in the way of work. A wholesale 
placing of orders will be necessary before the industry 
gets back to even normal conditions, and that cannot 
be expected until a vast change comes over the markets 
of the world. The output of new tonnage from the 
various Scottish districts for last month was exceedingly 
good, and amounted to 12 vessels of 70,152 tons, made 
up as follows :— 





October. Ten Months. 
Vessels. Tons. Vessels. Tons. 

The Clyde ... — 6 53,670 107 342,888 

The Forth ee l 9,500 7 21,340 

TheTay .. .. 1 6,900 «8 31,495 
The Dee and Moray 

Firth — et 82 15 4,458 

Totals one 12 70,152 137 400,181 


The Clyde total makes the third highest month of the 
year to date, and despite everything brings the total for 
this year up to 342,888 tons. e latter figure is neverthe- 
less the poorest return for over a dozen years, and is a 
long way behind the record output of 559,834 tons for 
the corresponding ten months of 1913. 





Tae Mizron Rance Hatt Ramway Accipent.— 
The report on the accident which occurred on the South- 
Eastern and Chatham Railway at the Milton — 
Halt, on August 21, has been drawn up by Major G. L. 
Hall. It may be remembered that this was a double 
accident, consisting in the first place of a light engine 
running over passengers who alighted on and were 
walking along the line, and in the second place a collision 
between a train coming into the station and one standing 
at a platform. In relation to the first, Major Hall does 
not consider that greater blame attaches to the staff 
than error of judgment on the = of the driver who 
over-ran the platform. The workmen passengers in the 
train, ins of, as instructed, waiting for the train to 
set-back, alighted and crossed in front of the engine. 
While walking along the other track some were knocked 
down by the light engine which suddenly appeared 
through the fog. As a result of this accident the train 
waited longer than usual at the platform, and while 
there, was run into by another train from Gravesend. 
The latter had apparently proceeded into the occupied 
section through the engine staff not observing signals 
sufficiently carefully, and through the signalman pulling 
off the starting signal when ‘the advance starter was 
at danger without ensuring the precautions provided 
for by the regulations. 





NOTICES OF MEETINGS. 


Tue InstirvTion or MECHANICAL ENGINEERS.— 
Friday, November 3, at 6 p.m., at Storey’s Gate, St. 
James’ Park, 8.W. 1. Lecture on “ Repairs to the Roof 
— Hall,” by Sir Frank Baines, C.B.E., 


Tue Norrs-East Coast InstirvuTion oF ENGINEERS 
AND SHIPBUILDERS.—Friday, November 3, at 7.30 p.m., 
in the Lecture Hall, Literary and Philosophical Society, 
see agar rt agg Paper, ‘ Worki tice in the 
Desi Large Doubhle-Acting Two-Stroke Engines,” 
by Mr. A. E. L. Chorlton, C.B,E., M.Inst.C.E. 

THE AssocraTION OF ENGINEERING AND SHIPBUILDING 
DRAUGHTSMEN.—Friday, November 3, at 7 p.m., in the 
Memorial Hall, Farringdon-street, E.C. Address on 
“ Adult Education,” by Lord Haldane. 


Tue Junior InstiruTIon oF ENGINEERS.—Friday, 
November 3, at 7.30 p.m., at 39, Victoria-street. 
Lecturette, “‘ Laminated Springs,”’ by Mr. T. H. Sanders, 
M.1.Mech.E. 


Tae Instrrvution or Crvi. ENGINEERS, NEWOASTLE- 
ON-TYNE ASSOCIATION, AND THE NorTH OF ENGLAND 
INSTITUTE OF MINING AND MECHANICAL ENGINEERS.— 
Joint Meeting, Friday, November 3, at 7 p.m., in the 
Lecture Theatre, Neville Hall, Newcastle-on-Tyne. 
Lecture, illustrated by lantern slides, “On the Réle of 
Civil Engineers in the Reconstruction of the Mining and 
Metallurgical Districts of Northern France,’ by the 
Marquis de Chasseloup-Laubat, C.B.E. 

Tae Institution or Bririse FounpRYMEN, LANCA- 
SHIRE Brancu.—Saturday, November 4, at 4 p.m., in 
the College of Technology, Manchester. Paper on “ The 
Manufacture of Coke for Industrial ” Part II, 
“* Requirements of the Iron Trades ; 
Researches,” by Mr. A. D. Young. 


Tue Socrery or EnGrivzers (INCORPORATED).— 
Monday, November 6, at 5.30 p-m., in the A ments 
of the Geological Society, Burlington House, W., when 
a paper will be read on “ The Atlantic Cruise of H.M. 
Airship R. 34,” by Mr. E. E, Turner, A.M.8.E. (a Chief 
Engineer of the airship on the cruise). 


Tue InstITUTE oF TRansPorT.—Monday, November 6, 
at 5.30 p.m., in the Lecture Theatre of the Institution of 
Electrical Engineers, Victoria Embankment, W.C. 2, 
when a paper will be read on “ British Railway Operating 
Statistics and their Lessons,” by Sir William M. Acworth 
(Member of Council). The chair will be occupied by the 
president, Sir Sam Fay. 


Tue InstrruTion or British FOUNDRYMEN, BURNLEY 
SrctT1on.—Tuesday, November 7, at 7.15 p.m., at the 
Municipal College, Ormerod-road, B ey. Paper, 
“The Making of Moulding Boxes for the Jobbing 
Foundry ; also Gating and Feeding of Castings,” by 
Mr. C. Bickerton. 


Tue Instirure or Merats: BrirmMincHam Loca 
Srctton.—Tuesday, November 7, at 7 p.m., in the 
Chamber of Commerce, New-street. Paper on “ Nickel, 
its Properties and Uses,” by Mr. W. R. Barclay, O.B.E. 


Tue InstiruTIon oF ELEcTRICAL ENGINEERS, NoRTH 
Mrpianp CentTRE.—Tuesday, November 7, at 6.45 p.m., 


in the Hotel Metropole, Leeds. Fe Meeting. 
Inaugural Address by the Chairman, Mr. W. B. Wood. 
use. 

Tue InsttruTion oF AvToOMOBILE ENGINEERS.— 
Tuesday, November :7, at 8 p.m., at the Institution of 
Mechanical Engineers, Storey’s Gate, St. James’ Park, 
8.W. 1. Paper by Mr. Morgan, on “ High-Tension 
Ignition.” ‘ 

Taz InstrrvTion or Crvm. ENnGivgers.—Tuesday, 
November 7, at 6 p.m. Opening Meeting: Address by 
Dr. William Henry Maw, the president, and Presentation 
of Medals awarded by the Council. The president will 
receive the members in the Great Hall after the meeting. 


THE MaANcHESTER METALLURGICAL SocreTy.—Tues- 
day, November 7, at 7 p.m., at the Manchester College 
of Technology, Whitworth-street, Manchester. Paper, 
“The Heat Treatment of’ Non-Ferrous Alloys,” by 
Mr. F. C, Thompson, D.Met., B.Sc 


Tae Royat Soctery or Arts.—Wednesday, Novem- 
ber 8, Inaugural Address of the 169th Session, “ The 
Value of Strikes and Lock-outs,” by Lord Askwith, 
K.C.B., K.C., D.C.L., Chairman of the Council and a 
Vice-President of the Society. The chair will be taken 
at 8 p.m. 

Tue Instirvrion or ExrecrricaL ENGINEERS, WIRE- 
Less SEctTIon..-_Wednesday, November 8, at 6 p.m., 
in the Lecture Theatre of the Institution, Victoria 
Embankment, W.C. 2. Paper, “The Effect of Local 
Conditions on Radio Direction Finding Installations,” 
+ Pag R. L. Smith-Rose, M.8e., and Mr. R. H. Barfield, 





Tue Breminesam Merrarivraicat Soorery (Incor- 
PORATED), WOLVERHAMPTON Branon. — Wednesday, 
November 8, at 7.16 p.m., at the Technical School, O 
Hall-street, Wolverhampton. Paper on ‘“ Fuel Conserva- 
tion in the Manufacture of Metals,” by Mr. A. J. G. 
Smout, M.I.M.M., A.L.C. 

Tae Women’s Enorveerme Socrery.—Thursday, 
November 9, at 6.15 p.m., at 26, George-street, Hanover- 

uare, W. 1. Lecture on “ ” by Mr. A. P. M. 
Fleming, C.B.E., MSec., M.I.E.E. 


Tax Instrrvre of Merats; Lonpon Locar Szc- 
TION.—Thursday, November 9, at 8 p.m., at the Royal 
School of Mines, South Kensington, Bw. 7. Professor 
H. C. H. Carpenter, F.R.S., will give an address on 








“The Production of Large Crystals of Aluminium and 
Some of their Properties. 


Tue InstiruTIon or Crvm ENGingers: BIRMINGHAM 
AND District AssociaTIon.—Thursday, November 9, 
at 6 p.m., Presidential Address, by Mr. J. E. Swindle- 
hurst, M.Inst.C.E., Medical Institute, Edmund-street, 
Birmingham. 

Tue BrruinesamM Merattureicat Socrety (Incor- 
PORATED).—Thursday, November 9, at 7.15 p.m., at the 
Assembly Room, C ber of Commerce, New-street, 
Birmingham. Paper on “The Elastic .and Fatigue 
Limits in Metals,” by Professor B. P. Haigh, D. 
M.Inst.C.E. 


Tae Iwstirvre or Merats: Suerrrnp Locan 
Szction.—Friday, November 10, at 7.30 p.m., in the 
Mappin Hall of the University, St. a 
— address, by Professor C. H. Desch, D.Sc., 


” 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Coal Trade.—Ex of coal as cargo from South 
Wales last week reached the record level of 698,700 tons, 
of which 462,200 tons were despatched from Cardiff, 
82,700 tons from Newport, 90,900 tons from Swansea, 
54,100 tons from Port Talbot and 8,800 tons from 
Llanelly. The total represents a rate of 35,900,000 tons 
per annum, which compares with an actual shipment 
of nearly 30,000,000 tons in the seg eo of 1913, 
when the weekly ex was 667,700 tons, or 
31,000 tons less than that ie last week. The improve- 
ment was chiefly due to heavy shipments to the Continent. 
For instance, 265,000 tons went to France, or 140,000 
tons more than in the previous week, and 145,300 tons 
to Italy, an increase of 70,000 tons. Exports to South 
America at 67,000 tons were also. up to the extent of 
29,000 tons, and those to the United States were increased 
from 20,600 tons to 24,000 tons and to Canada from 
6,800 tons to 17,700 tons. Operations at the various 
docks continue active though loading has been interfered 
with to some extent by boisterous weather and the 
co uent delay to expected arrivals. Meanwhile the 

position of the coal market is satisfactory. Best 
Kamiralty large coals are firm at 28s., and some collieries 
are out of the market for the rest of the year. Second 
Admiralty large is round 27s., and the leading Monmouth- 
shires from 24s. 6d. to 25s. 6d. Smalls, however, con- 
tinue in plentiful supply with prices irregular on the 
basis of 16s. 6d. for t steams and from 10s, to 14s. 
for drys. Dry sized coals are, however, very scarce, 
and firm at 37s. 6d. to 40s., but bituminous nuts can be 
secured at 25s. to 26s. With regard to anthracites, 
Big Vein large ranges from 57s. 6d. to 608., and French 
nuts from 72s. 6d. to 738. 


Sunken Tug Raised.—The steam tug Harmony, which 
was sunk in Penarth Dock about a month ago when 
berthing the steamer Northborough, has been success- 
fully raised and docked by the Cornish Salvage 
Company (1918), Limited. The tug, which was sunk 
in 35 ft. of water, was first of all patched by the company’s 
divers and eventually raised by means of wire ropes 
passed under her and attached on the one side to the 
salvage steamer Zephyr and on the other from sheerlegs 
to two railway locomotives. The operation was carried 
out under the personal supervision of Mr. J. Hindmarsh, 
M.8c., managing director of the Cornish Salvage Com- 
pany (1918), Limited. 


Iron and Steel.—The Welsh tin-plate market is firm 
with makers holding for 19s. 6d. per standard box, which 
is 3d. above the minimum price. The export demand is 
active, though Germany for the time being is out of 
the market on account of further heavy depreciation in 
the value of the mark. The home demand, too, is 
fairly active. An improved demand has developed for 
galvanised sheets and makers in view of an advance in 
the price of spelter are holding out for 17/. per ton f.o.b. 
Shi ts of iron and steel goods last week amounted to 
ll, tons, or 1,056 tons more than in the previous 
week. Ex of black plates were reduced from 
1,812 tons to 965 tons, and tin plates from 5,939 tons 
to 5,357 tons, but those of galvani sheets were in- 
creased from 73 tons to 442 tons, and iron and steel from 
3,002 tons to 5,118 tons. 





Russtan ScraP anp Gexman Sreet Worxs.— 
According to The Iron Age, New York, the importation 
of rom Russia into is on the increase, 
From July 15 to August 15, over 17,700 tons were sent 
from P , including a steamer for breaking up. 
Oe onan nee rae ean ene hows 
be sent It is expected t export programme 
“ Metallotorg,” the company formed to expedite trade 
between and Russia, which provides for the 


Germany \ 
export of 75,000 tons for thé year, will be dully executed. 





Prizz ror Pargers on Aresutes.—The Council of the 
Royal. Aeronautical Society have decided to institute 
forthwith, from the income of the R. 38 Memorial 
Research Fund, an annual prize of 25 guineas for a paper 
on some subject of a technical nature in the science of 
aeronautics ; things being equal, preference will 
be given to papers which relate to — The regu- 
lations covering the award of the prize have now been 
drawn up and copies can be obtained from the Secretary, 
Lieutenant-Colonel W. Lockwood Marsh, 7, Albemarle- 
street, London, W. 1. The names of intending com- 

tors for the first award must be received on or 
ore December 31 next, and the themselves 
must reach the secretary not later than March 31, 1923. 
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CRAB FOR 10-TON ELECTRIC OVERHEAD TRAVELLING CRANE. 
CONSTRUCTED BY THE BEDFORD ENGINEERING COMPANY, BEDFORD. 


(For Description, see Page 553.) 
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THE EFFECT OF LOAD FACTOR 
ON POWER STATION COSTS. 


THE demand upon a central station for electrical 
energy varies from hour to hour through the day, 
and from day to day through the year, the maximum 
load usually occurring within a day or two of 
Christmas. A greater or less fluctuation in demand 
is characteristic of all electricity supply under- 
takings, and the term load-factor has come into 
general use to indicate the degree of uniformity of 
the demand. Load factor is defined as the ratio 
which the average demand for a year bears to the 
maximum demand during the same period. Allter- 
natively it is the proportion between the number of 
kilowatt hours actually generated in a year, and the 
number which would have been generated had the 
maximum load been carried during the whole period. 
These two definitions, of course, amount to the 
same thing. The load factor of a station has nothing 
to do with the quantity of machinery installed, or 
the amount of power turned out. It is simply and 
solely a measure of the constancy of the demand 
for power throughout the year, and therefore 
depends entirely upon matters external to. the 
station. 

The load factor of ordinary power stations lies 
usually within the range from 12 per cent. to 
25 per cent., the higher values being only obtained 
when there is a considerable industrial load in 
addition to that dependent upon domestic lighting. 
The effect of the magnitude of the load factor upon 
the cost of supply has frequently been discussed, 
but a large amount of misconception prevails on 
the subject, even amongst those who discuss it. 
The total cost of generating power is the sum of 
two main items, namely, the capital charges on the 
plant, among which may be included rates and 
taxes, and the expense of operating it. So far as 
the capital charges are concerned, the effect of the 
load factor on the cost of power is. a mere matter of 
arithmetic about which there is no room for any 
difference of opinion. If a power station has cost, 


= one way or the other. 








say, 301. per kilowatt of its maximum load, and if 
the load factor is 20 per cent., every kilowatt-hour 
sold will have to bear a burden of about 0-3d. over, 
and above the operating costs of the station. 
542 | Increasing the load factor to 40 per cent. will reduce 
the capital charges to 0-15d. per kilowatt-hour. 
As in most undertakings there is about as much 
capital sunk in the transmission system as in the 
construction of the power-house, the suggested 
increase in the load factor would permit the price 
of current to the consumer to be reduced by about 
0-3d. per kilowatt-hour. We haye given this 
example, merely to indicate the magnitude of the 
benefit to be obtained by increasing the load factor, 
rather than to prove the existence of a benefit as the 
latter is of course acknowledged. 

It is when we come to consider the operating costs, 
foremost and typical among which is the cost of 
fuel, that the question of load factor deserves 
more attention. There seems a natural tendency 
to believe that more coal will be required to produce 
a given quantity of power if the load is variable 
throughout the period than if it is uniform. One 
frequently hears a high coal consumption per unit 
explained on the ground that the load factor is 
poor, and the same idea continually appears in 
technical literature. Indeed a year or two ago an 
article appeared with curves purporting to show how 
the fuel consumption of a power station varied 
according to the load factor. It was of a mathe- 
matical nature, and the writer had assumed an 
equal peak load for all cases. The variation of load 
factor with the same peak load, of course, involves 
a corresponding variation in the total output of 
the station, a point which the writer had overlooked, 
so that what his calculations really showed was the 
effect of different outputs on the quantity of fuel 
used per kilowatt-hour. 

There is indeed no reason to suppose that, for a 
given total output, the coal consumption of a 
generating station is affected by the load factor 
It has been abundantly 
demonstrated that the total coal consumption of a 
station, when plotted over the output, follows a 
straight line law. We recently published a diagram 
showing the relationship between coal and output 
at the large station at Dalmarnock, the line in 
that case being represented by the equation 
C = 20,000 + 1-716 K, where C represents the 
weight of coal burnt per shift measured in pounds, 
and K is the number of kilowatt-hours generated 
during the same period. Neglecting the constant 
losses of 20,000 Ib. of coal per shift, which are 
obviously unaffected by the load factor, the equation 
shows that the coal usefully burnt is directly pro- 
portional to the number of kilowatt-hours turned 
out. There is no room for any question of load 
factor to enter, neither is there any term in the 
equation which involves the load factor. An 
analogous equation gives the ‘“ Willans’ line,” 
which is so well known to steam engine designers, 
and here again it is total output which affects the 
consumption and not the variations in the rate of 
output. The total amount of steam used by an 
engine to produce 1,000 h.p. hours in an hour is 
just the same whether the engine develops 1,000 h.p. 
steadily for 1 hour, or whether it develops 2,000 h.p. 
for half an hour and runs idle for the other half 
hour. Similarly in a power station it is immaterial, 
so far as coal consumption is concerned, whether a 
given output in a given period of time is the result 
of a steady load or a varying one. 

It follows from what we have said, that any extra 
load which may be offered to a power station is 
equally desirable, whether it comes at a time of 
heavy or light demand on the station, providing 
that it can be carried without involving any addi- 
tional outlay on machinery or labour. An engineer 
would naturally prefer such additional load to come 
on the station when things are slack, because by 
coinciding with his peak load, it diminishes his 
margin of security. But if the plant can carry it 
during the peak without involving undue forcing 
of boilers, or a loss of vacuum, it can be generated 
as effectively as if it came in the small hours of the 
morning. Whenever it occurs it will cost only 
1-716 lb. of coal per kilowatt-hour to produce in 
a station with the characteristics of Dalmarnock, 
always supposing that it can be carried without 
increase of plant or staff. This, of course, is less 
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than the average coal consumption of the station, 
the discrepancy being due to the fact that the 
constant losses have to be borne, whether the extra 
load is carried or not. It may be objected that it is 
unfair to relieve the extra load of its proportional 
share in the constant losses of the station, but this 
is a matter of academic interest only, for the fact 
remains that the only addition to the operating 
costs of such a station as we have considered will 
be the cost of 1,716 Ib. of coal for every 1,000 
kw.-hours of extra load, at whatever time of the 
day or year the extra load is demanded. 

It may be well, for the sake of clearness, to 
summarise the conclusions already arrived at. 
Taking a station in which extra load can be carried 
without increasing either the capital expenditure 
or the labour charges, the addition of such a load 
will reduce the incidence of both these items per 
kilowatt-hour sold, and it will also reduce the 
average coal consumption per kilowatt-hour because 
the constant losses are spread over a larger output. 
These advantages are all gained equally surely, 
whether the extra load makes the load factor of the 
station better or worse, or whether it does not affect 
the load factor at all. They are, indeed, solely 
due to the larger total output. If the load factor 
of a given station is improved it renders that station 
capable of a larger total output, and this is where 
the benefit comes in. Unless the total output of a 
given station is increased thereby, there is no 
advantage at all to be gained from improving the 
load factor. If a new station has to be built for 
a given output, the better the load factor the smaller 
will be the generating capacity required, but it is 
very rarely that the matter has to be regarded from 
this standpoint, because stations are equipped with 
regard to the peak load, and not to the total output. 

From what we have said, it follows that the great 
aim of the central station manager should be to 
increase his output, regardless of load factor so long 
as he has the plant to produce the electricity or the 
money to buy it with. Fortunately it always seems 
to happen that increasing the output automatically 
increases the load factor, so that the sale of elec- 
tricity increases faster than new plant is required 
to cope with the peak load. This comes about 
because the result of an active campaign to increase 
output is to promote the use of electric motors, 
domestic heating and cooking appliances, &c., which 
create a demand for electricity which largely comes 
off the peak of the lighting load. 

A comparison between the development of elec- 
tricity supply in this country and abroad, both 
as regards magnitude of demand and value of load 
factor gives us little cause for self-congratulation. 
The last report of the Electricity Department of the 
Municipality of Shanghai, for example, shows that 
the sale of electricity in that city amounted to over 
185,000,000 kw.-hours during 1921, a figure which 
is only exceeded by Manchester among British 
undertakings. The citizens of Shanghai, however, 
consume much more electricity per head than those 
of Manchester, and the total consumption has 
grown during the last ten years at an average rate 
of over 30 per cent. per annum. The load factor at 
Shanghai is 51-5 per cent., which is more than 
double that of Manchester. Both undertakings 
which we have mentioned generate their power by 
steam. Again, if we consider the consumption of 
electricity of typical large industrial towns in Great 
Britain—Sheffield and Birmingham—we find the 
population of the former to consume only 200 kw.- 
hours, and the latter only 150 kw.-hours per head 
per annum. An average of four Western Canadian 
cities, all using steam power, and none having 
more than 70,000 inhabitants, shows a consumption 
of 350 kw.-hours per head per annum. These cities, 
moreover, have scarcely any industrial demand. 
It is surely evident from these figures that a very 
great development of electricity is possible in this 
country with its dense population and innumerable 
industrial areas, and with this development will 
come increased economy of generation and lower 
prices to the consumer. 

The right thing for the British electricity supply 
undertakings to do, is to increase the sale of elec- 
tricity by every means in their power, and they will 
find that the load factor will take care of itself. 
Complicated tariffs designed to encourage con- 
sumers with high load factors, however scientific 


they may be, are repellant to the consumer because 
they are not understood. Nor, indeed, is their 
necessity universally admitted. To take a humble 
‘analogy, no man would buy eggs from a grocer who 
insisted that the consumer should pay a fixed charge 
per annum for the privilege of entering his shop, or 
alternatively per saucepan installed in the con- 
sumer’s residence, plus so much per egg delivered. 
The ordinary purchaser likes to pay for what he 
gets, whether it be eggs, kilowatt-hours, or even 
therms, and he expects the cost of service to be 
distributed over the whole output, exactly as is 
done by retail merchants. The large consumer is 
reasonably entitled to a discount proportional to 
his account, and he therefore pays less per unit 
than the small consumer, which is right and proper, 
as the unit cost of serving him is less. But to try 
to arrive at the same result by exacting a fixed 
annual charge for the privilege of being served, is 
contrary to custom in ordinary trading, and is not 
conducive to that extension of supply which alone 
can materially reduce the cost of electricity. 





COMPRESSED AIR ILLNESS. 

During the last few years a very large amount of 
excavation work has been carried out in the United 
States with the aid of compressed air. Indeed, the 
construction of four pairs of tunnels under the East 
River at New York during the years 1914-19 is 
stated to be the largest operation of this class yet 
undertaken. Compressed air had also to be em- 
ployed in constructing the Pennsylvania Railroad 
tunnel in 1904-6. In short, the extent of these 
operations has led three States, viz., New York, 
New Jersey and Pennsylvania, to lay down regula- 
tions as to the provision of medical aid, the hours 
of work permissible at different pressures, and for 
the time of decompression. The work on the East 
River tunnels being in part carried out during the 
war, less care could be exercised in the selection of 
men, and this circumstance, added to the magnitude 
of the undertaking, enhanced the value and import- 
ance of the medical observations recorded by Dr. 
Edward Levy, the physician in charge. A full 
report of these has been published by the U.S. 
Bureau of Mines, and can be obtained from the 
Superintendent of Documents, Government Printing 
Office, Washington, D.C., the price being 10 cents. 

The general results are in accord with previous 
experience, but, owing to the war, it was found 
necessary to employ men who would in normal 
times have been rejected as unfitted for such work. 
As the result of his experience, however, Dr. Levy 
concluded that, perhaps, too much has been said in 
favour of reserving such work to thin, young and 
athletic men generally. The essentials, he says, are 
normal Jungs, normal kidneys and a good heart, 
whilst in the case of the older men the blood pressure 
should not be too high. In particular, youth seemed 
much less important than has been claimed. 
Amongst the 87 men employed over the age of 50 
there were only three cases of compressed air illness. 
Again, moderately stout men were not found to be 
more susceptible than those of average condition, but 
Dr. Levy would still hold actual corpulence to be 
barred from this class of work. 

With pressures up to 15 lb. per square inch 
above the atmosphere no cases of illness arose 
with eight-hour shifts, and only 16 trivial cases 
occurred with pressures up to 21 lb. per square 
inch; hence it is concluded that up to this pressure 
an eight-hour shift is not too long for healthy 
men. For higher pressures of from 22 Ib. to 
30 lb. per square inch the working time consisted 
of two three-hour spells, separated by a three-hour 
rest interval. As the pressure rose, the number of ill- 
nesses increased, and very rapidly as the higher limit 
was attained. The number of cases with a pressure 
of 29 Ib. per inch was 139, as against 29 when the 
pressure was 27 Ib. per square inch. With pressures 
of between 30 Ib. and 3f 1b. per square inch the 
shifts were divided into two two-hour periods, with 
a rest interval of two hours. This reduction of 
hours immediately reduced the case frequency, 
which with a pressure of 30 Ib. per square inch was 
14 in a total of 28,538 'decompressions, as compared 
with 139 cases in 56,092 decompressions when the 
pressure was 29 lb. per square inch, but the shifts 





50 per cent. longer. the pressure was increased 


above 30 Ib. the number of cases rose and reached 
113 at 34 lb. per square inch, the corresponding 
number of decompressions being 75,111. When it 
was necessary to use pressures of from 35 Ib. to 
40 lb. per square inch the hours were still further 
reduced to two shifts of one and a-half hours each, 
with a rest spell of three hours. With 35 lb. pres- 
sure there were 16 cases in 20,816 decompressions, 
and with 39 lb. pressure there were 11 cases in 
13,253 decompressions. 

In executing the works in question the total 
number of decompressions was 1,361,461, and 
there were in all 680 cases of compressed air 
illness, but only two deaths. Dr. Levy concludes 
therefore that if hours of labour are properly 
adjusted and a reasonable time allowed for decom- 
pression, the symptoms could be limited to localised 
pains from which recovery would be complete. 





HUMAN EFFICIENCY. 

As science has developed, certain terms originally 
taken from colloquial speech have been given defi- 
nite and restricted meanings. A familiar example 
is the word “energy,” which for the purposes of 
the engineer and physicist is adequately defined 
as the capacity for doing work, but the term bears 
quite a different signification in ordinary conversa- 
tion. Another word differently defined by different 
users is the word “efficiency.” In philosophy an 
efficient agent is merely one that produces an effect, 
but engineers have found it necessary to make a 
distinction between the terms effective and efficient. 
A pumping engine consuming say 8 Ib. of coal per 
water horse-power might be quite as effective as a 
modern engine, though vastly less efficient. Simi- 
larly in economics an efficient organisation is one 
that secures the results desired, for an expenditure 
of, say, one shilling, whilst an equally effective but 
inefficient agency might spend two. The different 
uses of the term often lead to confusion, and as 
Professor E. P. Cathcart, F.R.S., observed in his 
presidential address to Section I of the British 
Association, the word is frequently bandied about 
by people who have not the faintest idea of its 
connotation. In its scientific sense the term always 
implies the existence of some standard with which 
comparison is made. Curious blunders have arisen 
when writers have been ignorant of the standard 
of reference. Not long since a so-called “ efficiency 
expert” writing in a leading organ of the daily 
press confused the efficiency ratio of a steam 
turbine with its overall thermodynamic efficiency, 
an error which reflected somewhat severely on his 
self-assumed title. 

Professor Cathcart’s address dealt with the 
efficiency of man considered as a heat engine. From 
the figures given it would seem that in this regard 
Nature has little to plume herself on. Helmholtz 
once observed, that an optician would be ashamed 
to turn out so faulty a lens as that embodied in 
the eye, and it appears that the overall thermo- 
dynamic efficiency of a modern steam turbine is 
about on a par with that of the muscles of the body. 
A good modern turbine will convert into useful 
power at the shaft 25 per cent. of the net heat energy 
supplied to it, and according to Professor Cathcart 
the efficiency of man in the performance of external 
work is about 20 per cent. gross and 25 per cent. 
net. The former figure is obtained by dividing the 
useful work done by the total energy supplied, whilst 
the higher figure is obtained by subtracting from 
the denominator the energy expended by the human 
machine during repose. 

If, however, we now rival Nature in thermo- 
dynamic efficiency we fall far behind her in the 
matter of elasticity of effort, a fact which became 
painfully prominent during the early days of the 
automobile, when a 20-h.p. car was often igno- 
miniously hauled out of a difficulty by a single 
horse. Professor Cathcart gave some figures which 
show very clearly that the living organism is capable 
of exerting intense muscular effort for a short space 
of time. Thus in lifting his own weight, a man may 
in running up stairs for 4 seconds do work at the rate 
of 43,000 ft.-Ib. per minute, whilst in long-continued 
mountain climbing of moderate difficulty, power 18 
developed at only about one-twelfth of this rate. 
Other figures quoted go to show that whilst the 





efficiency is not independent of the rate of working, 
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it is nearly so over a considerable range. In general 
outline the above facts were already well known to 
engineers several generations back. At that date 
we were far more dependent on muscle power than 
we are to-day, and the results of experiments made 
with horses are given in most of the older pocket 
books, as well as some data derived from observa- 
tions on man. 

So far as our industries are concerned human 
muscle is much too expensive a source of power to 
be employed with profit, and though much more 
reliance is still placed on it than is economically 
advisable, there is a steady tendency towards its 
elimination wherever possible. Hence the 
given by Professor Cathcart are from this point 
of view mainly of academic interest. Military men 
may possibly find them of direct value, since as was 
the case in Napoleon’s day, battles are still largely 
won by the legs of the soldiers. Even here, however, 
it is not likely that the army has much to learn from 
the physiologist, since practical experience has 
already taught it’ most of what it required to 
know. ‘Thus the necessity of periods of rest during 
drills and marches has been long officially recognised 
in the drill book. In this matter engineers have 
also anticipated many of the results now being 
put forward as new by doctors and experimental 
psychologists. Thus Mr. F. W. Taylor found 
many years ago that frequent short periodic rests 
were of very great advantage to a workman engaged 
in specially heavy muscular work. One point 
that may be new was, however, mentioned in the 
address, viz., that a man may work himself to the 
very verge of collapse without any marked decrease 
in his efficiency. Thus in measurements extending 
over 44 hours, made during a test with a bicycle 
erg-meter, the oxygen consumption per minute was 
1,967 c.c. at the start and 1,899 at the finish. The 
corresponding net thermodynamic efficiencies were 
23-1 per cent. and 21-3 per cent. respectively, 
although at the end the operator confessed himself 
completely done. It has nevertheless to be borne 
in mind that there is a psychological facior in 
fatigue which cannot be ignored. It will be remem- 
bered that in the early days of the war a British 
regiment apparently completely done up, was saved 
from capture by the resource of an officer who 
extemporised a “‘ band” with a tin whistle and a 
child’s drum. The wearied men responded imme- 
diately and got safely away. 

One somewhat surprising paragraph in the address 
attributed the high proportion of C. 3 men recorded 
in the National Service Report to the fact that their 
great-grandfathers had been reared under the 
conditions described by Robert Owen, in which 
children of eight were sent to work for 14 hours 
or 15 hours a day in unhealthy factories. It is 
however, not long since biologists were assuring us 
that acquired characteristics were not transmitted 
to the offspring. Further, one would expect, that 
under the disgraceful conditions stated, only the 
toughest would survive, and hence in view of the 
present improved environment, their descendants 
should be specially strong and healthy. To the 
plain man a more plausible suggestion would be 
that the C.3 men were sufferers from injudicious 
feeding when young, a view which certainly receives 
some confirmation by the extraordinary stories 
reported from infant welfare centres. In this con- 
nection the speaker referred to Sir George Newman’s 
report on “‘ Preventive Medicine ” where it is stated 
that in this country 14,295,724 weeks of working 
time are lost annually through illness. Such a 
figure taken alone, however, gives no indication as to 
whether it is creditable or the reverse. Its value 
is purely relative, and will be significant only if 
compared with equivalent returns obtained in other 
countries where conditions are .approximately 
similar. Though these are lacking, comparative 
death rates are nevertheless available, and these 
returns which are necessarily comparable, appear 
to indicate that the national health here is on a 
relatively high level. The difficulty of drawing 
reliable conclusions from limited data has, we may 
note, been far from sufficiently appreciated by our 
own Industrial Fatigue Research Board, which has 
issued more than one injudicious report. Sickness 
returns are always difficult to interpret satisfac- 
torily, but a death rate is perfectly definite, and 





it has been lower here than in all other European 
countries, with the exception of the small agri- 
cultural nations of Norway and Sweden, Den- 
mark and Holland. Death rate statistics cannot 
be “cooked,” whilst with respect to sickness 
returns and the proportion of C. 3 population 
in different countries, it is very difficult to ensure 
that the figures are really comparable. Even if 
they were, it would still be far from easy to inter- 
pret them satisfactorily. This was well shown in an 
official report to the United States Government 
published in 1919, which showed, for example, 
that the time lost through illness was higher in a 
factory where the 8-hour day was in vogue, and 
special attention paid to the well-being of the opera- 
tives than in another factory engaged on a quite 
comparable class of work, but in which the day was 
10 hours long, and living conditions outside the 
factory the reverse of good. 





NOTES. 


AUTOMOBILE ENGINEERING AND STANDARDISATION. 

Tue large company which assembled for the annual 
dinner of the Institution of Automobile Engineers, 
on Wednesday of last week, did not suggest that the 
motor trade was in other than a prosperous condition. 
It is true that the Institution does not directly 
represent the motor trade, but it can hardly con- 
tinue prosperous other than in the wake of, the 
prosperity of that industry. Automobile manu- 
facturers are naturally suffering with others from 
the period of bad trade through which the country 
is passing, but in addition to this there is much 
reason to suppose that in many of its branches 
the industry is not holding its own in the markets 
of the world. Even in the home trade it is only in 
commercial vehicles and motor bicycles that British 
builders appear able to secure that proportion of 
the business which they should. We have more 
than once pointed out the important part that 
standardisation of details might play in helping to 
reduce the cost of the British car, without affecting 
its quality, and it was a satisfaction to hear both the 
president, Lieutenant-Colonel D. J. Smith, and also 
the past-president, Mr. George W. Watson, refer 
to the subject in their speeches at the dinner. 
Some real move towards such standardisation is at 
last being made, and the question is definitely being 
dealt with by a committee of the British Engineering 
Standards Association. It is difficult to imagine 
how any car builder can fail to see the advantage 
of the introduction of standard piston rings, shackles 
and other details which would cheapen their cost, 
and would not interfere in any way with the freedom 
of car or engine design. 


Seourrry or Lire at Spa. 


The security of life at sea is the fundamental 
reason for the existence of so many regulations 
relating to the construction of the hull, the water- 
tight subdivision, the holds and the provision of 
life-saving appliances aboard ships. Departmental 
Committees have introduced many) changes by 
their reports, and where these have been based upon 
a thorough investigation of the problems involved, 
continuous progress has been made, but when a 
strong public opinion has forced panic action the need 
for early revision has been apparent. This question 
was referred to on Wednesday evening last by 
Professor T. B. Abell, in his presidential address to 
the Liverpool Engineering Society. The regulations 
for the provision of life-saving appliances at sea 
were framed immediately after the Titanic disaster, 
when the magnitude of the tragedy loomed so largely 
in the minds of the public and Government officials 
as to obscure the recognition of conditions in which 
compliance with the proposed regulations would 
act to hinder, rather than to facilitate, rescue. The 
weather conditions under which the recent disaster 
to the Egypt occurredfare those most likely to 
operate, and the experiences in this case are of value 
in providing a better perspective in the study of this 
question. Had the Titanic sunk in rough weather 
it is unlikely that the provision of boats for all 
would have availed to rescue all. From the recent 
experience it seems that even with ample boat 
accommodation loss of life may occur. One of the 
important factors in reducing this loss is the quick 
launching and efficient handling of the boats. It 





seems most essential that the launching of the first 
boats should be entirely unhampered by 

ments made for the launch of those which are to 
follow. In this, as in most matters connected with 
the safety of life at sea, the difficulty is one of com- 
plying with conditions. The ideal provisions may 
be obvious to all, but the question to be solved is 
one of carrying them out in a thoroughly satisfactory 
practical manner. 


Tue INstITUTION OF CrviL ENGINEERS 
War Memoriat. 


On Friday, in the presence of the president, 
Mr. W. B. Worthington, who was supported by the 
majority of members of the Council, and a numerous 
assembly, the memorial erected at the Institution 
of Civil Engineers to the members and students, 
and members of the staff who fell in the war, was 
unveiled. The unveiling ceremony was performed 
by H.R.H. the Duke of Connaught, who was 
attended by Colonel Sir Malcolm Murray. The 
memorial records the names of 346 men who thus 
gave their lives for their country, and includes that 
of Field Marshal Lord Kitchener, who was an 
honorary member of the Institution. His Royal 
Highness stated that he wished to pay a tribute to 
the bravery shown by the gallant civil engineers 
during the war. The memorial would keep fresh 
in the minds of future members the splendid manner 
in which those men had helped to maintain the name 
of England. After the memorial had been un- 
veiled by His Royal Highness, the dedicatory 
service was conducted by Bishop Ryle, Dean of 
Westminster. Buglers of the Royal Engineers 
sounded the Last Post, followed by the Réveillé. 
The whole memorial, which is situated on the 
east side of the central hall on the first floor, 
is in massive bronze, and consists of three large 
panels crowned by a prominent cornice on which 
is a central figure of St. George with sword and 
shield, standing on a dragon. On either side are 
draped banners and palm leaves. The cornice is 
supported by wide pilasters, at the base of which 
are two female figures, another figure being placed 
towards each end of the cornice. In the centre 
below the figure of St. George is a small panel 
bearing the inscription “In Memory of those 
Members of the Institution who fell in the Great 
War, 1914-1919.” The three large panels bear 
the names in relief in double columns, The names 
are arranged according to class of membership in 
the Institution, and naturally associate members 
and students predominate. In every case the rank 
is given and the unit in which the member was 
serving. 

Tue Port or Ranaoon. 

Few ports probably have been able to make so 
good a showing for the year 1921-22 as Rangoon, 
which does not seem to have been touched by the 
prevailing depression. The traffic handled in this 
twelve-month was actually the highest on record, 
and the receipts amounted to Rs. 75,18,922, com- 
pared with Rs. 54,61,738 in the previous year. 
The expenditure of Rs. 57,63,495 was Rs. 11,03,330 
more than in the previous year, but with the satis- 
factory receipts a balance remained, after contri- 
butions to the reserve fund, &c., of Rs. 9,23,766. The 
tonnage of goods passing over the Commissioners’ 
wharves was over 2,500,000, and the highest on 
record, exceeding the good year of 1919-20 by about 
10 per cent. The total seaborne trade of Rangoon 
amounted to 4,562,094 tons, 1,367,508 tons being 
imports and 3,189,305 tons being exports, and the 
small balance transhipments. River-borne inland 
trade handled by the port amounted to 763,832 
tons of cargo. The total expenditure on re- 
conditioning works and plant which had fallen into 
arrears through the war was Rs. 24,28,252. Among 
other work the hydraulic power installation was 
overhauled with the result that a material saving 
has been effected. The year has been notable for 
the decision to embark as soon as possible upon the 
Dawbon docks scheme and upon training works 
for the improvement of the lower harbour. The 
former scheme contemplates the acquisition by the 
port Commissioners of about 2,000 acres of land 
situated in the fork formed by the Pegu River and the 
Pazundaung Creek. The first instalment of the 
scheme includes a dock basin of about 62 acres of 
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water area, capable ultimately of extension to 
685 acres of water, with five long jetties affording 
berthage for 48 steamers of the largest class likely 
to make use of the port. The site is capable of easy 
connection with Rangoon itself. Part of the area 
will be used for railway siding accommodation, 
warehouses, &c., and a part will be laid out for 
housing and industrial development. It is expected 
that the scheme will free a large amount of accom- 
modation at Rangoon itself, for the growing trade 
carried on in smaller ships, and will give relief in 
this direction. Borings and other work carried on 
during the year show that no engineering obstacles 
are to be anticipated. The lower harbour scheme 
now under consideration is the result ofthe adoption 
of the Dawbon dock scheme, and replaces a much 
more elaborate proposal which was suggested some 
time ago by Messrs. Meik and Buchanan before the 
Dawbon project was mooted. The new scheme 
contemplates an expenditure of Rs. 40 lakhs, as 
against Rs. 2 crores. Its chief feature will be a 
training wall or groyne at King’s Bank, the object 
of which will be to narrow the river at Monkey 
Point to'a width of 7,000 ft., and so to improve 
the chanrel, and prevent further erosion at King’s 
Bank. 





THE BREWERS’ EXHIBITION. 

In spite of the general trade depression and other 
conditions which tend to affect the industry 
adversely, the Brewers’ Exhibition, which opened 
on Saturday last at the Royal Agricultural Hall, 
Islington, N., and closes to-day, appears to be one 
of the largest and most comprehensive of its kind. 
Mechanical appliances are so widely employed in the 
brewing and allied trades that they naturally form 
a large proportion of the exhibits, so that the 
engineer will find much material of interest amongst 
them whether he be a specialist in this particular 
class of machinery or not. We must, however, as 
on former occasions, confine our attention to some 
of the exhibits of recent introduction, omitting 
reference to those which have been described on 
previous occasions. 

Numerically, bottle-washing, filling, labelling and 
corking machines form the most important items, and 
many of them, especially the labelling and crown- 
corking machines, are extremely interesting from the 
mechanical standpoint. Upwards of a dozen firms 
show appliances of this class, but the number and 
complexity of the exhibits renders it impossible to 
describe them adequately in the space available. 
As an example of this class of exhibit, however, we 
may refer to that of Messrs. J. W. Flower and Co., 
of Wimborne, Dorset, whose bottle-filling and cork- 
ing plant are illustrated in Fig. 1 annexed. By the 
side of the machine, which is capable of handling 
up to 200 dozen bottles per hour with two operators, 
is a rotary pump by means of which beer or spirit 
is drawn from a vat and forced through the filter 
shown on the left of the illustration; the pump is 
fitted with a by-pass for regulating the pressure. 
From the filter, the liquid is delivered to the 
rotary filler, flowing through a float valve into an 
open tray, from which it is syphoned off into the 
bottles as shown on the right of the illustration. 
The syphons, which are hinged to the edge of the 
tray, contain a valve which opens to allow the 
liquid to flow when the bottle is placed in position 
by one of the operators, and closes when it is re- 
moved; the flow, of course, also ceases when the 
liquid in the bottle rises to the same level as that in 
the tray, so that all the bottles are filled to the same 
height. The filled bottles are taken from the filler 
by the second operator, and placed on the rotating 
table of the corking machine. As the table rotates, 
bringing a bottle under the plunger, the bottle rises 
into a centreing bell provided with a rubber cushion, 
which makes an air-tight joint with the mouth of 
the bottle. The air is then extracted by a vacuum 
pump, and the cork driven home by the plunger. 
The machine, which is known as the “ Eclipse,” is 
driven by a $-h.p. motor. Messrs. Flower also show 
a bottle-soaking machine, a machine for brushing 
bottles internally and externally, and a portable 
electro-hydraulic crane, similar to that illustrated 
and described on page 234 ante. 

Messrs. G. Hopkins and Sons (Clerkenwell), 
Limited, of Holloway-road, N.7, also show a new 
design of four-head brushing machine for bottles, 
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which is used in conjunction with a rotating rinsing 
tray, and has an output of 1,500 bottles an hour. 
The main items of the firm’s exhibit at last year’s 
exhibition are, however, shown again. These include 
a large cask-washing machine and a gravity-roller 
conveyor installation for handling bottles in crates. 
Conveyors of this type find numerous applications 
in breweries and bottling stores, and are shown by 
several other firms, including Messrs. Rownson, Drew 
and Clydesdale, Limited, 225, Upper Thames-street, 
E.C.4. This firm’s exhibit also includes a new design 
of portable tiering machine for stacking crates, 
boxes, sacks, etc., in warehouses, and capable of 
handling loads up to 7 ewt. The construction of 
the machine will be clear from the photograph repro- 
duced in Fig. 2, but it should be mentioned that the 
platform is formed of a number of light rollers of 
solid-drawn steel tubes and running on ball bearings. 
These rollers, of course, greatly facilitate the opera- 
tion of placing a box on to, or removing it from, the 
platform. The latter is raised by an electric hoist 
operating through wire ropes and lowered by gravity 
under the control of a magnetic brake; the brake 
is also arranged to prevent over-winding. 

One of the most interesting items of the exhibit 
of Messrs. G. J. Worssam and Sons, Limited, 
Wenlock-road, City-rogd, N., is a pneumatic wort 
aerator and rouser, comprising a small air com- 
pressor delivering air at a pressure of about 12 or 
15 lb. per square inch, through a purifier into a 
portable fitting placed in the bottom of the ferment- 
ing vessel. The object is, of course, to rouse and 
agitate the yeast and to supply the necessary oxygen 
for its growth, the advantage of the method over 
the more common one of pumping and spraying the 
wort, being that there is no possibility of damaging 
the yeast cells. The firm also shows refrigerating 
plant, including a beer chiller on the counter-current 
principle, in which cooled brine is circulated through 
a bank of tubes each containing a smaller tube 
through which the beer passes in the opposite 
direction to the brine. Arrangements are made so 
that the central tubes can easily be withdrawn for 
cleaning. Messrs. H. J. West and Co., Ltd.. of Gray’s 
Inn-Road, W. C.1, also show refrigerating plant, in- 
cluding a three-cylinder vertical high-speed ammonia 
compressor, having an ice-making capacity of 
75 tons a day and direct coupled to a 120-h.p. motor. 
We illustrated and described one of these com- 
pressors on page 507 of our 112th volume, so that 
we need not refer further to it here, but we may 
mention that a number of compressors of this type, 
with capacities up to 200 tons a day, are now in 
satisfactory operation. Messrs. West also show a 
small ice-making and cold-storage installation, 
suitable for large country houses, hotels, restaurants, 
&c., and capable of making 1 cwt. of ice per day. 
Another interesting exhibit of this firm is a cold- 
storage installation for butchers’ shops, but this 
we hope to deal with more fully on a future occasion. 

The exhibit of Messrs. R. Boby, Limited, of Bury- 
St.-Edmunds, consists mainly of maltsters’ plant, 
and the most interesting item is a machine of 
American manufacture, known as the Carter disc 
separator. Its object is to separate the broken 
grains from barley which is to be malted, since these 
grains do not germinate and are likely to become 
mildewed on the malting floor. The machine con- 
sists of a number of cast-iron discs mounted about 
2 in. apart on a horizontal shaft and working in a 
trough through the bottom of which the barley is 
passed. The sides of the discs are formed with 
small pockets, and these pick up the broken grains, 
carry them round and drop them into short inclined 
troughs placed between the discs. From the troughs 
the broken grains fall into a spout and are collected 
in a sack, while the whole grains, which are urged 
along the main trough by paddles on the discs, are 
collected at a separate outlet. Messrs. Boby show a 
small hand-operated malt mill for testing samples 
in the laboratory and also a new appliance known 
as Crawford’s patent mash regulator. In this the 
grist and liquor are passed through a horizontal 
cylinder by means of a worm, and the mixture falls 
from the outlet through a horizontal fork or grid, 
which is hinged to the end of the cylinder and 
controlled by a spring. The. space between the 
prongs of the grid can be adjusted to suit the 
thickness of mash required, and any variation in 
consistency will alter the position of the grid 
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a thick mixture will, of course, press the grid 
downwards, while a thin one will allow it to rise. 
The movements of the grid are made to operate the 
valves controlling the separate supplies of grist and 
liquor to the cylinder and in this way the propor- 
tions of each are kept constant. 

Owing to the high duty now payable on beer, it 
is particularly necessary to reduce the wastage in 
a brewery to the minimum. Formerly a consider- 
able quantity of beer was wasted in the skimmed or 
sedimentary yeast from the fermenting vessels, but 
various means are now employed for recovering 
this. Frequently filter presses are used for the 
purpose, but this method has certain drawbacks, 
mainly due to difficulties in cleaning the filters. 
These difficulties are overcome in centrifugal yeast 
separators, of which Messrs. Thomas Broadbent 
and Sons, Limited, of Huddersfield, show an 
example. The machine exhibited is similar to those 
employed in the sugar industry, &c., and consists of 
a 36-in. perforated copper basket lined with filter 
cloth. The basket is mounted on the spindle of a 
vertical shaft motor and rotated by this means at 
1,000 r.p.m. The yeast sediment is admitted to the 
basket through a flexible hosepipe, and the beer it 
contains, passing through the filter cloth and the 
perforations, is collected in a copper-lined steel pan 
surrounding the basket, and drained off. The yeast, 
however, is retained on the filter cloth, where it 
collects in the form of dry crumbly cake, which is 
removed at intervals of about 40 mins. It is, of 
course, necessary to stop the machine to remove 
the yeast, and a brake is fitted for the purpose ; 
otherwise the process is continuous. 

Cooperage plant is less in evidence than would be 
expected at an exhibition of this class, but of the 
few. examples shown we may mention a machine 
for turning and bevelling the heads of barrels, 
shown by Messrs. 8S. Briggs and Co., Limited, of 
Burton-on-Trent. In this machine, the planks 
forming‘ the head, which have been previously 
dowelled together and sawn roughly into the shape 
of an octagon, are clamped between a pair of discs 
on a vertical shaft which is slowly rotated by worm 
gearing. Two cutter heads, also mounted on vertical 
shafts running in ball bearings, are situated one on 
each side of the machine and rotated at a high speed 
by a belt drive. The cutters operate on the top and 
bottom edges of the head simultaneously, and are 
set at an angle, so that they do not at any time 
operate against the grain of the timber, thus pro- 
ducing a smooth finish all round. If necessary, the 
cutter blocks can be moved by cams as the head 
rotates to give the head an oval shape. The output 
of the machine is about 100 pairs a day. 

Although brewers are large steam users, the 
exhibits of plant and accessories for steam raising 
are not numerous. One or two well-known forms 
of boilers and boiler furnaces are shown, but of this 
class of exhibit the most interesting is that of 
Messrs. James Gordon and Co., Limited, Windsor 
House, Kingsway, W.C.2. . This firm shows a form 
of boiler flue damper consisting of a number of 
movable horizontal shutters mounted in a frame 
and arranged after the manner of a Venetian blind. 
The shutters are balanced so that very little effort 
is required to move them, and they are therefore 
very suitable for working with automatic regulators, 
one of which is also shown. In this the boiler 
pressure acting on one side of a diaphragm is 
balanced by a column of mercury acting on the 
other side of the diaphragm, and the movement of 
the latter, due to fluctuations in boiler pressure, are 
employed to regulate the opening of the damper. 
This firm’s exhibit also includes a simple form of 
water meter of the tipping-bucket type, suitable 
for measuring boiler-feed water, a boiler feed-water 
regulator, draught gauges and an integrating and 
recording water-flow meter of the ‘‘ Vee ’’-notch 
type. Sectional superheaters are also shown by 
the firm. In these the inlet and outlet headers are 
cylindrical in form and are arranged parallel with 
each other and at the same level. The tubes, which 
are of solid-drawn steel and of “‘U” shape, have 
special ends, on each of which a male cone is formed. 
Similarly tapered holes are drilled in the inner 
sides of the headers, and the projecting cones on 
the ends of each tube are fitted into opposite holes 
in the headers. Between the tube ends a pair of 
wedges is placed, and these wedges are drawn 
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together by a bolt, thus forcing the ends of the tubes 
apart and pressing them firmly into the holes in the 
headers. The joints are kept tight by means of 
copper ferrules, and the strain on the headers, due 
to the action of the wedges, is supported by stretcher 
plates fitted round the headers at intervals. 

The exhibition includes several fine examples of 
coppersmiths’ work and of steel vessels lined inter- 
nally with vitreous enamel for use in various brewing 
operations. Aluminium vessels for this purpose 
are shown by the Aluminium Plant and Vessel 
Company, Limited, of Wandsworth, 8.W.18, and 
this firm’s exhibit includes a model fermenting room, 
the parts of which can be arranged in different 
manners in order to demonstrate the adaptability 
of the Scott yeast-pressing process to various 
systems of working. Heavy motor vehicles for 
brewers’ use, and mostly steam-driven, are also 
shown by several well-known firms. 
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America versus Europe in Industry. A Comparison of 
Industrial Policies and Methods of Management. By 
Dwicut T. Farnam, Vice-President and Director of 
Society of Industrial Engineers. New York: The 
Ronald Press Company. [Price 4 dols.] 


Tak author was a member of an American Mission 

despatched to Europe in 1920, to study the industrial 

situation in England and on the Continent, and to 

inquire into the principles and methods of executive 

control adopted in the most ably operated industries. | 
His reputation as a well-known American industrial 
engineer qualified him for the position and assured | 
him of a welcome, but his connection with the mission | 
gave him opportunities to visit the principal manv- | 
factories under particularly favourable conditions, | 
while leaders of industry and of labour alike were 

eager to give information and to learn his opinions. 

The result of the author’s inquiries and personal | 
observations makes a very interesting book, written 

as we believe in a sincere and appreciative spirit, 

and enriched by judicious criticism, thus enabling 

us to see ourselves as others see us. 
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The introduction of the word “ versus” in the | 


title suggests something of antagonism or at least 
of a piquant contrast between American and Euro- 
pean methods of factory conduct and management. 
That would be to mistake the purpose of the book, 
whose object is neither to commend the one nor 
to decry the other. The situation is too serious 
for compliment or for platitude. The industrial 
world is within sight of being wrecked, between the 
over confidence of the manual worker on the one 
hand, and the assertion of power on the part of short- 
sighted capitalists on the other, who believe that 
pre-war conditions may be restored by the exercise 
of autocratic and arbitrary methods. The grim 
spectre of calamity is as menacing in the United 
States as in Europe, it is an epidemic that is world- 
wide in its expansion, and the author’s inquiries 
were directed to discovering the nature of the 
remedies that were being applied to increase the 
vigour of commerce and industry, and to meet the 
factors of upheaval and disturbance that abnormal 
conditions have bred. His book is written with the 
view of instructing his own countrymen, and it 
may well be that some of the kind things he says of 
us, some of the admiration that he expresses for 
French methods and thoroughness, and his appre- 
ciation of the organised economic system of Germany 
are addressed as warnings and incentives to his fellow 
workers in America. With greater wealth, with 
greater natural resources, America can easily lead 
when she will, but alertness and exertion are always 
necessary to maintain pre-eminence in world com- 


| petition. And though hampered by the exaggerated 


nationalism and racial jealousies that were repressed 
in the face of a common danger when war was 
rampant, he sees that these drawbacks have neither 
made Europe effete nor caused its competitive 
force to be spent. An impotent Europe would react 
unfavourably on American progress, for the ruin 
of Europe means the ruin of America. But so far 
from Europe being exhausted, Mr. Farnham scents 
a coming struggle of no ordinary character. “We 
have a rejuvenated industrial Europe to face. We 
are fat and prosperous and lethargic, Our com- 
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petitors are poverty-stricken, lean and ambitious. 
European labour has gone back to work at prices 
which our present rate of exchange makes it seem 
hopeless to compete with.” Elsewhere he gives the 
average wages paid in the several countries visited, 
based, of course, on the rates of exchange then 
prevailing, and argues that the advantage of greater 
rate of production in American workshops is 
rendered unavailing by the handicap of wages 
“which are from three to nine times ‘higher than 
those abroad.” This is not the obvious conclusion 
to be drawn from the apparently low wages of the 
German workman, for example. The discrepancy 
suggests rather the enormous profit accruing to the 
German manufacturer, who produces on a paper 
basis and sells on a gold. The object of the author, 
however, is everywhere to insist on the necessity 
of production, and the adoption of measures that 
make increased production possible ; the marketing 
concerns another class of operations which do not 
come prominently forward in this work. 

The power and economy of organisation in the 
management, as in the workshop, are the topics 
discussed in the light of experience and the trained 
judgment of an observer, so acute, penetrating and 
sympathetic, is informing and stimulating, since 
some of our cherished notions are openly challenged. 
Briefly we may indicate the author’s general views 
of the industrial nations of Europe. Germany 
claims his admiration for successful and well- 
ordered effort. The perfection of system attained 
in Germany is regarded as a natural development, 
independent of any question of wages. Her work- 
people have the will to work, the patience for detail, 
and the respect for authority, that make intricate 
and smoothly functioning organisation possible. 
If employer and employee have their differences 
at home, they give each other loyal and hearty 
co-operation in face of foreign competition. The 
situation in France is found to be peculiar and may 
easily mislead a superficial observer. The lack of 
unions, of machinery for negotiation, and of work- 
men’s representation schemes may be construed as 
evidence of industrial backwardness, and of the 
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survival of exploded methods. Such a hasty con- 
clusion, however, must be qualified by the know- 
ledge that the French are a highly educated and 
logical people, that have had much experience in 
the ways of democracy, and are not likely to 
mistake the shadow for the substance. “ Personally 
I never saw better shop-spirit, better understanding 
and heartier co-operation, than very evi 
exists between the workmen and the executives 
with whom I traversed some miles of French 
factories.” The wise industrial fathers and their 
understanding sons are far removed from that sort 
of freedom that exists, where license is mistaken for 
liberty, and an unreasoning mob rushes hither and 
thither at the call of the 51 per cent. This testimony 
to the stability of the French proletariat is very 
welcome, 

Italy presents an interesting situation owing to 
the simultaneous existence of Catholic unions, 
socialistic unions, and the conservative ununionised 
element. The author was fortunate enough to 
witness the abortive attempt made to wrest the 
control of the factories from their owners and to 
run them under workmen committees. We know 
that the attempt failed, because the interlopers were 
incapable of solving the problems of policy and 
administration, that are handled by a trained 
executive. That the experiment was a failure, and 
recognised as a failure, was fortunate for the country, 
for by its collapse the people were saved the supreme 
disaster that has overwhelmed Russia. 

Lastly we come to England, where the labour 
situation is said to exhibit most of the British 
virtues and all its faults. The country is not self- 
supporting, it must import two-thirds of its food- 
stuffs, which have to be paid for by the profits 
from manufactured articles, and therefore these 
must be produced in quantity and cheaply. These 
facts are evident as axioms, but produce no co- 
operation between labour and capital. “ Labour 
loafs on the job from one end of England to the 
other, holding tight to the rule of one machinist to 
one automatic machine, in spite of the fact that 
one man often operates six in America.” “ Are 
they going in for multiple drills which bore forty 
or fifty holes at one time? Not they. The most 
multiple drill I could find anywhere could only drill 
two holes at a time.” 

Much pungent criticism of this kind is told us for 
our benefit—good-humouredly—but with evident 
surprise that we are able to muddle through. But 
evidently Mr. Farnham knows that there is much 
system underlying our loose methods and our 
apparently misdirected exertions, for he concludes 
his summary with the remark, “the British are 
essentially sound—whatever the surface indications.”’ 
From considerations of general conditions the author 
passes to questions of management and control, 
to the value of standardisation and the elimination 
of waste. Into the details it is not possible to 
enter, but the practised business man will find 
much to interest him in the description of tried and 
successful methods of administration. 


Economics of Bridgswork: A Sequel to Bridge Engineer- 
ing. By J. A.L. Wappett, New York: John Wiley 
and Sons, Inc. London; Chapman and Hall Limited. 

Tue author is the well-known American engineer 

whose publications and memoirs on engineering 

subjects, and especially on bridgework, are well 
known to engineers dealing with the design of 
bridges. He states that his object in issuing 
another book dealing with bridges, after publishing 
his monumental work on Bridge Engineering, was 

a desire to leave behind him a solution of the 

major economic problems in bridgework, and an 

extensive treatment of most oi the minor ones. He 
has succeeded in his task, and has produced a work 
which is an encyclopedia of practical information, 
valuable alike to the practising engineer and student. 

The general economic factors, such as first cost, 
maintenance, repairs, operation and financial con- 
siderations, are clearly defined, sound principles are 
enunciated and the various factors affecting economics 
are discussed exhaustively. The author states that 
from his experience in the actual practice of design, 
it is impossible to solve the important economic 
bridge problems, mathematically, on account of the 
varying and complicated conditions in each case. 


semi-empirical nature, deduced from actual detail 


designs, and are therefore more valuable than a 
mathematical investigation based on incomplete 
data. 

As the author has written extensively on the 
various aspects of bridge design, it naturally follows 
that portions of the subject matter in this volume 
are copied from his previous books, but augmented 
or corrected where later knowledge has made it 
necessary. Although much of the subject matter 
is described in a personal strain, the author has not 
hesitated to call on the aid of other writers to supply 
data and information on those parts of the sub- 
ject of which they have expert knowledge. Special 
studies of proposed or contemplated schemes, pre- 
pared by the author, are described giving his reasons 
for the special nature of the lay-out, and are as 
valuable as descriptions of completed works. A 
remarkable coincidence occurs in the example given 
on page 296 as a similar solution of the same 
problem was prepared some years earlier than the 
date given. The book is well printed and has an 
excellent index which is a commendable feature. 





A Dictionary of Applied Physics, Edited by Srm Ricnarp 
GuazesRook, K.C.B., D.Sc., F.R.S. In five volumes. 
Vol. Il. Electricity. London: Macmillan and Co., 
Limited. [Price 63s.] 

Tuts is a book, the first volume of which we re- 
viewed in our issue of July 21 last, page 86, written 
by specialists for specialists, and intended to be 
consulted rather than read. In its ample pages, 
authorities that command the attention of the 
scientific world, pausing in their work of original 
research in order to assist those who are following 
in their footsteps, declare with equal pride and 
encouragement, what well-directed perseverance has 
accomplished in overcoming the difficulties that 
obstruct the path of progress. Closeness of observa- 
tion associated with readiness and ingenuity, 
dexterity in manipulation with skill in devising 
experiments, accuracy in making adjustments 
conbined with infinite patience, are seen to be 
earning great rewards in extending the work of 
civilisation and in ministering to man’s comfort. 

The editor, Sir Richard Glazebrook, has not 
thought it necessary to provide any preface to this 
attempt “to bring within the compass of a single 
work, the latest results of research and the most 
approved methods in all branches of the subject,” 
but in place of it, he gives a list of contributors 
which constitutes a very eloquent foreword. The 
wealth of talent on which the editor can draw tells 
of the eagerness with which science is pursued, the 
rapidly accumulating experience on every page 
declares that increasing knowledge brings with it 
increasing power, and that development must pro- 
ceed with accelerating steps. It is impossible 
not to connect this broadening view of experimental 
science and wider capacity of appreciation of its 
achievements with the multiplication of laboratories 
and the establishment of new centres of learning 
and research, provided by the establishment of 
provincial universities. They operate successfully 
both by creating a demand for experts and in 
securing a better informed and more receptive 
audience. The labour and cost of producing such 
an elaborate work as the present could not have 
been contemplated, but from the confident know- 
ledge that it would appeal to, and have the support 
of, a numerous and instructed public. 

Without making any careful comparison between 
the list of contributors to this and to the previous 
volume, we believe it to be correct to say, that only 
one name is common to the two, that of Professor 
Horace Lamb, who contributes a short and pithy 
article on “ Potential.” The inference might be 
drawn that mathematics is indispensable to the 
study of all branches of science, and in the succeeding 
volumes, treating of metrology, optics, or aero- 
nautics, the close connection will no doubt be further 
illustrated. The intimacy of the union has been 
repeatedly pointed out, but one can hardly be too 
frequently reminded of the reciprocal benefits 
resulting from the interaction. It is still a moot 


point, whether mathematics have been more aided 
by the attempts to solve problems arising from 
experiment, or physics have been advanced by the 
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incapable of practical application. Certainly no 
trained mathematician can turn over these thousand 
pages, devoted to but one branch of physical science 
—electricity—without perceiving how much the 
methods and resources of pure science have con- 
tributed to the brilliant results recorded. Electricity 
has asked the mathematician for more powerful 
weapons and these have been provided without 
stint, while the exactness of the methods of electrical 
measurement have made it possible to bring the 
most abstract deductions of theory to the critical 
test of experiment or prediction. 

Another feature which is rendered evident by 
cursory examination is the growing cohesion between 
the several branches of physical science that have 
long stood isolated and apart. The system of 
labelling, though inevitable, was unfortunate, as it 
implied that the differences were of a fundamental 
kina. The phenomena of magnetism are no longer 
treated separately from those of electricity. Sir W. 
Bragg demonstrates a connection between electrons 
and spectrum analysis ; Dr. Richardson, in treating 
the subject of thermionics, shows that heat can cause 
the emission of positive and negative ions. The 
electron theory of the atom reacts on chemistry, 
and many other instances might be produced. 
This tendency to convergence is significant, for 
isolation marked the feebleness of our powers of 
investigation, and the recognition of more intimate 
contact shows that advancing knowledge is pene- 
trating deeper and impresses us with the unity of 
science. This fusion, too, tends to counteract the 
possible evils of specialisation by introducing greater 
simplicity and creating a broadening outlook. The 
further the boundaries of knowledge are extended 
in any direction, the more arduous is the task of 
travelling to the frontier, so that the mind is com- 
pelled to confine itself to a very narrow track if 
it would reach the distant goal. But attainment 
of the limit not only affords information in one 
particular direction, but illuminates many other 
pathways that have been shut off by obscuring 
barriers, the effort to penetrate in other directions 
is diminished and others are encouraged to make 
the toilful journey. 

Possibly the achievements in what is sometimes 
called practical science will prove the more attractive 
part of the volume. An excursion into the history 
of invention will be found exhilarating and satis- 
factory. Discovery and invention are apt to seem 
obvious when regarded from the standpoint of 
accomplished fact, and the progress towards 
efficiency treated as unimportant. But the un- 
wearying exertions of a long succession of scientists 
should not be dismissed lightly. Their triumphs 
have been won, for the most part, not by accident 
but in a determined effort to advance knowledge. 
They should awaken a sense of gratitude and provoke 
a desire to know how progress was made for they 
contain the clue to what discovery and invention 
have yet in store for mankind. It is an evidence 
of intelligence to desire to realise how the dynamo 
acquired its form, what difficulties had to be over- 
come before the electric light gained its efficiency, 
by what steps the electric telegraph became the 
power it is, and what amount of ingenuity was 
exhibited in planning the marvels of wireless 
telephony. In this dictionary, the history of 
discovery and the explanation of observed pheno- 
mena go hand-in-hand, new facts are detailed and 
their relation to the old are emphasised, new 
avenues of exploration are suggested, and we are 
invited to live in company with the successful men 
to whom has been granted “ the great privilege of 
achievement.” 





Patents for Inventions. By J. Ewart Waker, B.A., and 
R. Bruce Foster, B.Sc. London: Sir Isaac Pitman 
and Sons, Limited. [Price 21s. net.] 

Tis volume is written in the clear lucid style 

which those who know him associate with at least 

one of the authors. It may be divided into two 
parts, the first of which occupies 166 pages, forming 
the subject matter of the book proper, the bulk 
of the remainder, namely, 178 pages, being a re- 
print of statutes, rules. and forms. At first sight 
this appears to be a costly way of obtaining copies 
of official publications, but there is much to be said 
for it because it contains a consolidated rendering 





research, whose conclusions at the time seemed 


of the Patents Acts of 1907 and 1919 not yet officially 























Nov. 3, 1922.] 


ENGINEERING. 


563 








printed by the Patents Office. Granting that it is 
reasonable to incorporate this consolidated Act, 
then it follows that the others may be added for 
the sake of completeness. Of these some are quite 
useful, notably the extract from the Statute of 
Monopolies, the Treaty of Peace, Order and Rules, 
and more particularly the form of restricted grant 
which arises from war legislation and regulations. 

The book is really directed to the community at 
large interested in inventions from the point of 
view of their protection and commercial exploita- 
tion. It is, however, useful to all those dealing with 
patents, although it is not likely to replace, nor 
could it be recomménded for the purpose of re- 
placing the more standard works used day by day 
in connection with both Court and Patent Office 
matters for reference. A novel point has been intro- 
duced by what amounts to the elimination of the 
words “ subject matter.” As is pointed out in the 
preface, these are often loosely applied, and although 
one does not necessarily accept the particular 
matters to which the phrase is said to be sometimes 
directed, it is undoubtedly agreed that misappre- 
hension as to the true meaning exists and the 
alternative expression “ inventive ingenuity ” chosen 
by the authors is good. 

The book is written largely from a legal stand- 
point as would be suspected, and particular reference 
may be made to the information contained in the 
chapters or sections entitled ““Who may apply for 
a patent,” on page 8, “ Rules of Construction,” 
on page 47, and “ The true and first inventor,” on 
page 57. It is noted that the authors have not 
fallen into the common error of writing “ effect ”’ 
for “ affect ’’ in connection with the requirements of 
a manner of manufacture dealt with on page 59, 
which makes it the more surprising that, in the 
index on page 377, where reference is made to dis- 
conformity under the heading “‘ Validity of Patent,” 
“ affecting ” is written “ effecting.” 

Subject to these, there appear to be very few 
clerical errors in the publication, but the spelling 
of some of the names in the table of cases cited in 
the appendix needs revision. This table contains a 
list of 510 actions which are referred to in the text 
in a convenient way, namely, by number instead 
of by repeating the names of the parties. This 
saves considerable space and, although not new, in 
this publication it is of advantage. Notwithstand- 
ing the large number of cases cited, one misses many 
well-known decisions, but it is realised that there 
are so many that to cite them all would almost 
defeat the utility of the book, making it more 
detailed than those to whom it is addressed would 
‘wish. 
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LiverPooL Water Suprpry.—The report of the 
engineer, Mr. J. R. Davidson, M.Inst.C.E., on the 
Live l water supply in 1921, shows that the water 
furnished in that year amounted to 15,059,000,000 
gallons, or rather more than 400,000,000 gallons less 
than the previous year. This was ly accounted for 
by the mild winter, and partly by the coal strike, owi 
to which the water supplied for trade and industria 
purposes was much reduced. Although the year was 
one of remarkably low rainfall it is notable that the 
gauges in the Vrynwy catchment area only showed 
9 per cent. less rainfall than the average for the previous 
forty-four years, while for the Rivington gathering 
ground the fall was only 8 per cent. Of the 15,059,000,000 
gallons supplied about 8,225,000,000 gallons were for 
domestic purposes, and 3,000,000,000 gallons for trade 
purposes within the city and suburbs. Two hundred 
and thirteen million gallons were supplied to ships and 
521,000,000 gallons for public purposes, drain flushing, 
&c. The amount supplied to points outside the Liver- 
pool area was about 2,150,000,000 gallons. A method 
of supplying steam wagons with water had been success- 
fully Siveleed. In this a subterranean tank is kept 
full by means of a float and ball cock. Access to the 
tank is obtained through an aperture in a service box 
through which the driver inserts his suction hose. The 
service box can only be unlocked by a special key. The 
most important new work in hand is the Aber Tunnel 
in connection with the Lake Vyrnwy supply. This was 
authorised in 1920 and will provide an alternative to the 
Hirnant Tunnel, which requires lining. The latter 
tunnel is 39,607 yards in length, and it is estimated 
lining will be required in 1,240 yards in the near future. 
The new tunnel will be 3,330 yards long and 7 ft. in 
diameter. _ It is being constructed at present by means 
of a timber heading, 13 ft. by 10 ft., solid rock not 
having been reached at the time of the report. Thé 
capacity of the new tunnel will be 50,000,000 gallons 
per day. 
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STARTING UP COLD BOILERS WITH OIL 
FUEL. a 


To THE Eprror or ENGINEERING. 

Sir,—In your issue of October 13, page 466,¥under 
the ponies “ Notes,” you refer to remarks made by 
Mr. H. 8. Sketch before the Institute of Marine Engineers 
on the difficulties experienced with oil as fuel for marine 
boilers when starting up from cold. I quite with 
Mr. Sketch in the many difficulties which he bes, 
ap ey of the fuel when heated directly 
by n lamps and indifferently fed by hand labour. 

urther, I am aware of the extremely arduous nature 
of the latter task which, lasting for many hours at a 
stretch, has created a demand for some improved 
mechanical means to alleviate same. 

The writer was recently a fortunate witness of a test 
of a complete independent auxiliary lighting-up set which 
was m before a number of marine engineers well 
known in the Clyde district. This apparatus consists 
of an auxiliary boiler partly filled with water and heated 
by means of a paraffin lamp. Immersed in the water is 
a coil of piping through which the oil fuel is fed on its way 
to the furnaces by a pump connected to a small Diesel 


on When the plant is first started up the fuel oil is 

through the coils in the auxiliary Soiler, and thence | ap 

og ae past the furnaces and, returning to the fuel 
and pump, is kept in continuous circulation until 

the fuel has been raised to the ignition temperature. 

A spring-loaded bye-pass or overflow to tank is pro- 
vided for any surplus oil pumped beyond the capacity 
of the burners. 

By a simple arrangement steam generated in the 
auxiliary boiler can be blown through the oil pipes and 
coil for cleaning and other purposes, Particulars of the 
above test are as follows :— 


Shell Mex fuel oil 
ngine eae me owe 
Fuel, paraffin consumption ... 


0-950 spec. grav. 
350 r.p.m. 

18 hours per gallon. 
Pump ... ose sds --» 100 strokes per min. 
Gallons circulated per minute, 


1-05 ove ae .-- 63 gallons per hour. 
Temperature of fuel oil at 
heater 320 deg. F. 


Temperature “of fuel oil at 
burner vee ose + 260 deg. F. in open 
air. 

Temperature of fuel oil a 

tank 


storage ose «+ 46 deg. F. 
Pressure of fuel oil ... 80 Ib. 
Steam pressure on heater 80 Ib. to 100 Ib. 
Consumption, burner per hour 

110 Ib, = ... ret +» 12 gallons. 
Paraffin required to raise 

steam one ove «+» 1% gallons. 
Paraffin required to maintain 

steam pa arr +»  # gallon. 
Time required from atmo- 

spheric temperature to heat 

oil to flash-point, 240 deg. 1 hour. 


Should Mr. Sketch or other readers interested in this 
roblem care to approach Messrs. Ferguson and Timpson, 
imited, engineers, of Gl » who made the above 

vy and to whom I am indebted for these iculars, 
feel sure that they will be given the fullest information 
available. | . 

I understand that patent rights are pending in con- 
nection with this apparatus on behal < of the manu- 
facturers. 

I am, Sir, yours faithfully, 
. W. Lockwoop. 

145, Shields-road, Glasgow, October 27, 1922. 





“DOUBLE REDUCTION GEARS FOR 
TURBINES.” 
To THE Eprror oF ENGINEERING. 

Srr,—TI have continued to read with much interest the 
correspondence in your columns on the above subject, 
and may I express the view that the correspondence has 
been very useful. 

As far as I am concerned there are just two points 
upon which I would comment further. Mr. Wesley 
Austin’s last letter was largely answered by one of my 
own appearing in the same issue. One point, however, 
which was not therein answered was his question as to 
whether reduction gearing pinions had failed when 
the steel possessed a high impact value. The experience 
which has apparently enabled him to form his con- 
clusions must surely have contained such instances. 
It is well known to those concerned in the manufacture 
of ing that pinions have failed when the [zod impact 
value left nothing to be desired and hence, the response 
of the steel to this test is not a determining factor. 

With to Mr. Rowden’s observations in your 
issue of October 27, those interested will note that of 
200 nickel steel pinions supplied by his firm to different 
firms, all have been satisfactory, which entirely confirms 
suggestion that this is the most satisfactory steel. 

ith regard to Mr. Rowden’s observations upon the 
proprietary steel which he advocates, I would observe 
that its characteristics would make it behave somewhat 
a — ee ne, wae ae me me 00 
collectively by the responsible people after len 
technical discussion would, under the abnormal rod 


ditions which produce breakages, fail, if it did fail, 
through — Under the same conditions the harder 
steel which Mr. Rowden is interested in would 


tondod 
smash with much less warning and with more ex 
I trust, therefore, that engineers will take 
due note of this probabili 
Whilst discussing this sul 
out that the tonnage of r 


ject it would be well to t 
duction gearing vessels afloat, 
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exeluding naval craft, is between 5,000,000 tons and 
6,000,000 tons, and though the occasional breakages are 
extremely important, yet the percentage of such occur- 
rences is abnormally low, and we are left with the un- 
biassed reflection that there is a great and effective 
future before this system of propulsion. 
Yours faithfully, 
W. H. Hatrrecp. 
The Brown-Firth Research Laboratories, Princess- 
street, Sheffield, October 28, 1922. 





FOGS AND CHIMNEY DRAUGHT. 
To THe Eprror or ENGINEERING. 

Sir,—On Thursday, October 26, we had our first fog 
of the season. As I happened to be taking special note 
of chimney draughts just at the time that the fog started, 
I believe that the following facts will interest all those 
of your readers who are studying problems of combustion, 
and especially of the smoke nuisance in London or other 
large towns. 

The facts as I observed them at this laboratory are 
as follows: During the early morning of the 26th the 
temperature fell very rapidly, and as the humidity was 
such that at 39 the air was saturated in the early morning, 
fog began to form owing to an almost vertical downthrow 
of very cold air from an upper stratum of atmosphere, 
which by 7 o’clock in the morning had brought the 
temperature on the ground level nearly to freezing point 
and the wall of my house actually to 33. In the eilicesy 
attached to my laboratory of 26 ft. above hearth level, 
the draught practically disappeared, and experiments 
that I was carrying out on a new form of grate had to be 
discontinued on account of there being practically no 
chimney draught. 

I ascertained that at the same time there was con- 
siderable, though not so great, proportional fall in the 
draught gauges in power stacks of 150 ft. high. 

From observation I saw that nearly every chimney in 
this locality about 8 o’clock in the morning began to 
smoke, such smoke as did appear at the chimney tops 
was beaten downwards, and in half an hour a dense fog 
formed itself from the water globules condensed by the 
fall of temperature being coated with this extra supply 
of soot, the extra supply of soot being caused by the 
diminution and, in some cases the absence, of flue draught. 

do not know whether this phenomenon of loss of 
flue draught has ever been connoted with London fogs 
before, but it assuredly is one, and probably the most 
important cause of their sudden formati De tic 
fires nowadays are always blamed for smoke production, 
and hence for the London fogs, w it is evident 
the important agent is the sudden downthrow through 
the lower strata of the atmosphere of very cold air. 
This kind of downthrow is well known to our aviators, 
and is called by them air pockets. 

I believe this loss of flue draught throughout this 
part of London was not accompanied by any marked 
change_in barometric pressure 


Yours faithfully, 
R. E. Crompton. 


Crompton Laboratory, Thriplands, Kensington-court, 
London, W., October 30, 1922. 








“EPICYCLIC GEARS.” 


To THe Eprror or ENGItNEERING. 

Sie,—In your issue of October 27, Mr. Cormack 
suggests that some engineers have difficulty in solving 
problems on epicyclic gears, and gives us a very interesting 
diagrammatic method of determining such speed-ratios. 
As some men may prefer tabular methods it may be of 
interest to indicate a formula for the resolution of such 
problems. 

Suppose an epicyclic train of wheels A, B, C, D and E 
have speeds + 1, —2, +y, +2, when E is fixed. 
To determine the speeds when any other wheel is fixed 
add to each a value which will make the speed of the 
fixed wheel zero. Thus if A is fixed — 1 must be added 
to each. Thence the speed ratios may be directly 
determined, the + ve or — ve signs indicating the 
direction of rotation. 


Example :--- 
Wheel Speeds. 
A+1 0 l+z2 l-y 
B—« —xz—1 o —-Z—-y 
C+y +y-!l +y42 0 &e. 
D +z +z2—-1l1 +4+2+4+2 +2-y 
EO -1 +2 -y 


Yours faithfully, 
G. W. B. Hext, Lieutenant (EF ), R.N. 
Chatham, October 31, 1922. 





Yarrow Bow.er.—Messrs. Yarrow and Co. (1922), 
Limited, are building the Yarrow boiler for land purposes, 
and have secured the order for the boilers required by 
the Brighton Corporation for the extension to their 
Southwick power station. 


Autoy Street Grate Bars.—We read in The Iron Age, 
New York, that a substitute for iron grate bars, which 
has its origin in Canada, is another instance of the growing 
use of alloy steel casti A Canadian inventor is re- 
ported to have perfected heat-resisting steel castings which 
us grate bars in locomotive fire-boxes have been in use 
over two and a-half years, and are still as good as new. 
The fact that they are 25 per cent. to 40 per cent. better 
than ordinary iron bars largely offsets their higher first 
cost. They are reported to have none of the disadvan- 
tages of the iron bar, particularly as to change of shape 
due to growth. This is another step in the march of 
“ alloy progress.” 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN THE PRICES OF METALS. 


(Specially Compiled from Official Reports of London Metal Markets.) 
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prices are plotted for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices 
given in the case of steel plates are for ship, bridge and tank qualities, and those for steel rails are for 
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and from the last-named 12 managing directors have 
been elected. The objects of the federation are to keep 
in touch with economic developments abroad and in- 
terpret them to Japanese business circles, to advise the 
Government on matters connected with prices of com 
modities, export conditions, taxation, tariff regulations. 
labour problems, and other questions affecting the in- 
dustrial life of the nation, and to act as a link between 
the Japanese economic world and representative com}: 
mercial organisations in foreign countries, 


JaraN Economic Fegprration.—The Commercial 
Counsellor of H.M. Embassy at Tokio reports the estab- 
lishment of a federation of business men’s 0) isations 
which will be known as the Japan Economic Federation. 
The federation was promoted by the Governor of the 
Bank of J and some of the most prominent business 
men of Tokio and Osaka, including several members 
of the Industrial Mission which visited the United 
Ki m last year. Ninety-eight councillors have 
been elected, from whom 40 directors have been chosen, 
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IN a recent issue* we illustrated and described a) 
large hydraulic machine for testing welded steel mains, 
and are now able to describe another machine of this 
type. This machine, which is illustrated in the figures 
on this page, was installed about six months ago in 


The machine was built from a 2,500 ton shell piere- 
| ing press made by Messrs. Davy Brothers, Limited, of 
| Park Iron Works, Sheffield. This was one of the 
| largest shell presses built during the war, and was 
supplied to a large armament works. It was purchased 
their Newport works by the British Mannesmann | by the British Mannesmann Company for the purpose 
Tube Company, Limited. It is capable of testing | of constructing the testing machine with which we 
pipes up to 6 ft. diameter to a pressure of 450 lb. per| are concerned. The press comprised the usual arrange- 
square inch. With a pipe of this size tested to this | ment of ram cylinder, crosshead and ram, table, four 
pressure the machine is subjected to an end thrust | rods and nuts, two jack rams and ejector ram. As 
of 818 tons, to which must be added the extra pressure | originally built the press worked in a vertical position, 
required to make the joints watertight. The machine | but for the purpose of testing pipes it was reassembled 
would actually stand un end pressure of 2,500 tons | and erected on its side. The two brackets carrying the 
were such a pressure ever required. It will deal with | bottom table of the press were discarded and a face 
a pipe 26 ft. long and by lengthening the rods, which plate, 6 ft. 6 in. in diameter, was fitted to the table. 
would be a comparatively simple matter, pipes of even | The pot-holder, ejector ram, rod couplings and jack 
greater length could be tested. |rams were also disconnected, so that the table was 
| left free to move on the four rods. Two roller brackets 
| were fitted on one side of the table and were mounted 


i 





* See page 359 ante. 






on rails so that the machine would “accommodate 
| different lengths of piping by moving the table to the 
required position. 

The only alteration made to the ram cylinder, ram 
and crosshead was to bore them out and fit an internal 
pipe so that the filling and pressure test water were 
supplied by one pipe through the ram. The arrange- 
ment allows movement of the ram to make the water- 
| tight joint on the end of the pipe under test. The 
| crosshead was fitted up with a faceplate arranged so 
| as to accommodate the other end of the pipe being 
tested, while one of the jack rams was mounted between 

the two top rods for the purpose of pushing back the 
| big rams and thus facilitating the making and breaking 
| of the pipe joints. Four new lengths of rod with slots 
| cut in them to take the dogs were made and fitted to 
| the existing rods, thus giving a maximum clearance of 
| 27 ft. between the two face plates. New connections 
| and control valves were fitted throughout the machine. 
| The valve arrangements allow of regulation of the end 
| pressure and thus prevents the distortion or crushing 
of small diameter pipes. The rebuilding work was 
| carried out by the British Mannesmann Company at 
| their Newport Works. 

In Fig. 1 the machine is shown with a pipe of the 
maximum length of 27 ft. in position for testing. The 
rails on which the crosshead runs and other details 

| will be seen from this figure in conjunction with the end 
view given in Fig. 2. It should be noted that pipes 
| can be easily rolled into the machine, tested and rolled 
| out again without the use of lifting tackle. In the 
general views of the machine given in Figs. 3 and 4 
the pipe shown under test is a lap-welded steel pipe 
of 54 in. internal diameter by }§ in. thick, and 18 ft. 
long. It is being tested to 350 lb. per square inch. 
The pipe is one of approximately 10,000 which are being 
manufactured by the British Mannesmann Company 
for the Manchester Corporation Waterworks. 








THE APPLICATION OF LIQUID OXYGEN 
IN AERONAUTICAL WORK.* 
By Epcar A. Grirrrras. 


Mr. Grirriras divided his paper into two sections, 
dealing first with the storage and transport of liquid 
oxygen and then with the portable plant employed for 
generating the liquid. 

I, Storage and Transport of Liquid Oxygen.—Liquid 
oxygen is equivalent to oxygen gas compressed to 
12,000 lb. per square inch, For aeronautical work 
oxygen is supplied either in steel cylinders or in vacuum- 
jacketed flasks. Light cylinders of alloy steel weigh 
from 3 kg. to 4-8 kg. (6 lb. to 10 lb., about) and carry 
450 grammes (1 lb.) of oxygen; they require a reducing 
valve. In the vacuum flasks, which are built of metals, 
steel or copper, the inner space may be packed with heat- 
insulating materials; the objections are that there is 
large loss of oxygen while the flask is being charged, and 
that the insulators become wet with the dew deposited 
on them. The commercial steel cylinders closely 
resemble Dewar vessels of glass; the space between 
the two walls is charged with natural graphite and 
practically exhausted. The rate of loss of liquid is 
of the order of 340 grammes per hour for a vessel of 
4} litres (1 gallon), which would be équivalent to a total 
| evaporation of the liquid in about 16 hours. Copper 

vessels are made of copper spinnings, soft-soldered. 
The neck should be long and as thin as possible; a 
diameter of 1 cm. (0-4 in.) is a convenient size. In the 
general design of a vessel, such as represented in Fig. 1, 
the wall or shield (presently to be explained) inter- 
mediate between the inner wall I.W. and the outer 
wall O.W., would be absent. The inner wall needs 
| support to prevent movement; this support is obtained 
by the aid of asbestos pads A, or of brass pegs B, and 
| mica washers M (see details, Fig. 1). The residual gas in 
| the vacuum jacket is removed by means of charcoal 
| placed in a pad or in a steel tube soldered across the 
vessel (Fig. 2). Silica gel has also been used with success 


| 








* Summary of a contribution to the discussion on “‘ The 

Generation and Utilisation of Cold,’”’ held by the Faraday 

| Society and the British Cold Storage and Ice Association, 
| October 16, 1922. 
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as.an absorbent; silica flasks have shown the same | that of the outer and the inner walls and will approxi- 
efficiency as charcoal vessels in tests extended over| mately diminish the radiation loss to one-half; by these 
14 years, but the silica has only half the absorbing power | means the efficiency of a simple flask was raised by 
of charcoal. When about to be exhausted the vessel is| 15 per cent. ; ; 
heated to the highest temperature the seams will stand, | wo methods have been devised for controlling the 
usually to about 100 deg. C. a a 

The rate of the gas loss from vessels containing liquid » 
oxygen varies with their size. In tests, made by Messrs. 
Griffiths, H. Briggs and R. M. Archer, of English and ae 
German vessels, flasks of a liquid capacity of 1, 3, 5, 24 
litres, respectively, lost per day 840, 540, 660, 1,290 | 4t- 
unduly high; very few vessels of this small size were 
made, and the specimens may not have been representa- 
tive. The part of the loss due to the conduction of heat 4 
down the neck is dependent upon the rate of flow of the 
gas up the neck, and is not determined merely by the | i 
temperatures at the top and at the bottom of the neck. | 
The important thing is the actual gradient at the junction ! 
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grammes of oxygen, which would correspond to 70, 15, 11, } 
4-5 percent. ; the figures referring to the 1-litre vessel are | 
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strated. He had further devised the new form of vaporiser 
illustrated in the diagram Fig. 2. In this vacuum flask 
O is the delivery pipe, A is asbestos wool packing, C the 
steel tube containing the charcoal (replacing the pad), 
and the copper block B, the corrugated diaphragm D, 
and the adjusting nut N, are further characteristic parts. 
The flexible diaphragm D, made of silver, forms part 
of the outer wall; it carries the block B which is shaped 
to the form of the inner vessel. The motion of the 
diaphragm is controlled by a screw which brings the block 
into contact by an adjustable amount with the inner 
vessel. The heat conducted across. the jacket is thus 
controlled, and the rate of evaporation can be adjusted 
| with considerable accuracy. Any liquid spilled is ab- 
sorbed by the asbestos wool; the weight of asbestos wool 
needed for this purpose is about 10 per cent. of the 
weight of the oxygen. With the aid of his flow-meter 
Mr. Griffiths demonstrated during the meeting that a 
high rate of discharge could be kept constant. 

With respect to the effects of bullets on oxygen 
apparatus, Mr. Griffiths exhibited the photographs 
Figs. 6, 7 and 8. The steel alloy of the light cylinder, 
Fig. 7, although tough and capable of being flattened 
under the hammer, could not stand the impact of a 
bullet when charged with liquefied oxygen; it was 
simply smashed like a glass bottle. The large hole in 
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of the neck and the inner vessel. “ Measuring the tempera- | rate of the gas liberation from the liquid. In the Hey- 
ture distribution along the neck with a thermocouple | landt method a tube dips into the liquid at the bottom of 
Mr. Griffiths obtained the curves Fig. 3; the upper | the flask (Figs. 4and 5). The liquid is forced out by the 
curve concerns an alloy tube, the lower curve a brass gas pressure and passes into a small vessel, in which it 
tube. The determination of the loss due to conduction | boils away, leaving through a trap, to catch liquid borne 
is difficult as the actual gas pressure cannot be measured. | over, and through a spiral and valve which regulate the 
When the flask is submitted to various extreme tempera- | quantity flowing out. Connected with this apparatus is 
tures, the reabsorption of the gas liberated takes a very | further a breathing bag, which is not essential and not 
long time. | used in British apparatus. The pressure in the flask is 

The most promising method of reducing the gas loss is | maintained approximately constant by a spring-loaded 
to place a radiation shield midway between the two| valve. Mr. Griffiths showed one of these bag appa- 
walls as in Fig. 1. The shield is carried from a tube | ratus in operation. Experiment having indicated that 


attached to the top of the neck ; it is slotted to reduce | it was not possible to rely upon the pressure reading for | 


heat conduction along it as shown in Fig. 1. The | setting the rate of flow, Mr. Griffiths had devised a flow- 
shield will acquire a temperature intermediate between | meter for this type of apparatus, which he also demon- 
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the cylinder, Fig. 6, was burnt around the edge by the 
escaping oxygen. The two copper flasks of Fig. 8 
showed strikingly different effects. In the flask on the 
left, with the large hole, the first bullet probably released 
the liquid oxygen into contact with the charcoal pad ; 
another bullet caused ignition, and violent combustion 
took place. In the flask on the right, showing two small 
bullet holes, the charcoal tube was of the form of that 
in the Griffiths vaporiser (Fig. 2); the bullets would 
glance off the steel tube. Frosting of the apparatus, 
Mr. Griffiths added, did not cause any serious difficulty. 

Il. Portable Oxygen Plants.—-In the early days of the 
war the Air Service had to rely on Hampson liquefiers 
provided with three-stage compressors which were driven 
|-by slow-speed electric motors ; driving by chains, gearing 
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or belting was troublesome, because the flywheels were , 
not sufficiently large. Later on plants of the Linde | 
and Claude types were used, driven mostly by petrol 
engines of about 50 h.p., and mounted on railway trucks 
or steam lorries, as shown in the photographs reproduced | 
in Figs. 9 and 11. 

The photograph and diagram, Figs. 9 and 10, explain | 


11. 


the arrangement of a liquefying plant, built by the 
Liquid Air and Rescue Syndicate, of Willesden. Air is 
drawn by a compressor through a scrubber, in which 
the ascending air forces its way through iron turnings 
wetted from above with caustic soda lye of 12 per cent. ; | 
the lye is circulated by a special pump. The compressor 
works in four stages, which are separated by inter- 





coolers ; it compresses the air to 200 atmospheres and 
sends it through a water and oil separator into the high- 
pressure drying bottle D, which it enters through the 
coil H, the air being there surrounded by the cold air 
leaving the liquefier. The dry air passes on to the lique- 
fier L which is combined with the expansion engine E. 
Part of the air flows through the air-cooled coil F on the 
outside of L, into the cylinder of the engine E. Cooled 
by the expansion the air flows through the separator G 
and then into the liquefier proper L through the pipe K, 
to rise in the heat interchanger M. This interchanger 
contains many small pipes, through which the other part 
of the compressed air passes downward, giving up its 
heat to the ascending air coming from the engine; this 
air finally reaches the expansion valve V, in which the 
pressure is reduced to atmospheric. The liquid air 
produced collects in the bottom of the liquefier and is 
drawn off through the cock N. The rectification 
column R is below M; in this portion the more volatile 
nitrogen separates from the oxygen ; the air leaving the 
interchanger passes into the coil F, while a liquid con- 
taining about 75 per cent. of oxygen flows down into the 
bottom of the vessel. About 10 litres of liquid oxygen 
are, or were in a test, produced per hour for an output 
of 40 h.p. or 50 h.p. 

The Claude plant (Fig. 11) is more elaborate. A 
two-stage compressor delivers air at about 45 atmospheres 
into a separator, thence into purifying chambers (filled 
with caustic lye) and into the liquefying column.* 
The expansion engine will be seen on the right-hand side 
of the illustration ; this engine actuates a dynamo, and 
the current generated is dissipated in the resistances of 
the grid which, in Fig. 11, hides the compressor mounted 
behind it. The output of this plant is about 20 litres 
of an oxygen of 96 per cent. per hour, the compressor 
absorbing nearly 60 h.p. The electric energy wasted in the 
resistance amounts to about 2 h.p. in normal running. 

On the whole, Mr. Griffiths concluded, the expansion 
engine type did not show any marked economy over 
the free expansion type, but lower pressures could be 
used in the compressors. The power required by these 
liquefiers was necessarily greater than that of corre- 
sponding oxygen gas producers, because the liquid 
was drawn off. Considerable improvement should, 
however, be possible in the design both of the liquefiers 
and of the expansion engines; the present expansion 
engine was worked at a temperature governed by the 
requirements of lubrication. Mr. Griffiths suggested the 
possibility of constructing an expansion engine without 
piston, working with corrugated metallic bellows. 





“Tue Avutromosire Enctnerr Rererrnce Boox,.”— 
This reference book, as its title implies, is issued for the 
use of automobile engineers, and as such its publishers 
may count upon a ready sale in large numbers, But 
the scope of its usefulness is not limited to automobile 
engineering. The book measures 10 in. by 6} in. and 
contains about 220 pages of tables and calculations 
on the capacity of cylinders, on car and engine per- 
formance, on shafts, gears and chains; also tables on 
the properties of numbers, weights and measurements, 
screw threads, tubing weight and strength, &c. ; chapters 
on the whirling speeds of shafts, the analysis of cams, 
the bearing loads of bevel gearing; data which will 
be appreciated, for reference purposes, by the engineering 
profession in general. This work is completed by an 
English-French, and French-English dictionary of 
technical terms and by a detailed index. It has been 
compiled by the editorial staff of The Automobile Engineer 
and is issued at 6s. net by Messrs. Iliffe and Sons, Limited, 
Dorset House, Tudor-street, E.C. 4. 


*For these parts we refer our readers to Fig. 2 of 
Mr. Murray’s paper ; see page 509 ante. 
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THE CHANGES OF VOLUME OF STEELS 
DURING HEAT TREATMENT.* 
Arn HARDENING NicKkEL-CHromruM STEELs. 
By Leste Arrcntson, D.Met., B.Sc., A.I.C., and 
GreorGe REGINALD WoopvVINE. 

In connection with the heat treatment of steel, the 
alterations of volume that take place during the heating 
and cooling of the metal appear to be of supreme impor- 
tance. It has been the intention of the authors to make 
some investigation of these critical volume changes, 
more particularly with regard to the more complex steels 
that are used so generally by modern engineers. The 
first series of tests has been carried out upon air harden- 
ing nickel-chromium steels. This kind of steel was 
chosen, not because of its pre-eminent importance, but 
mainly because one of the authors has been engaged for 
some time upon an investigation of the air hardening 
nickel-chromium steels, and particularly the changes 
that are produced in the mechanical properties of such 
steels when they are tempered at comparatively low 
temperatures. The physical changes undergone by air 
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temperature between atmospheric and 800 deg. C. are 
shown in Table I. 

An inert atmosphere was maintained within the tube 
of the dilatometer during the whole heating and cooling. 

The utmost care was taken to ensure that the experi- 
mental results were reliable. The observations have 
been repeated frequently, and wherever any possible 
doubt arose the experiments were repeated a sufficient 
number of times to ensure that the conclusion reached 
was accurate. 

Great care has been exercised to observe and correct 
for the effect of changes of temperature in the atmosphere 
of the laboratory during the experiments. This was 
particularly necessary with regard to the coloured water 
used as an indicator in the manometer. The effect of 
this factor has been included in the observations set out 
herein, and the curves have been suitably corrected. 

A considerable difficulty encountered in regard to 
work upon an air hardening nickel-chromium steel was 
the selection of a condition of the steel that could be 
regarded as standard, and which therefore could be used 
as a basis of comparison in the various experiments. 
It was decided eventually (at any rate for the initial 


1 Fig. 7. SECTIONAL DIAGRAM OF APPARATUS EMFLOYED TO 
MEASURE VOLUME CHANGES. 
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hardening nickel-chromium steels at various tempering 
temperatures have formed a considerable part of the 
investigations in question, and the volume changes 
formed one branch of the work. Having gone so far 
it was desirable that the examination of this t of 
steel should be continued, and as a result the work was 
extended further than might otherwise have been the 
case, 

It is felt that the results that have been obtained up 
to the present are of sufficient interest to warrant their 
publication (as an initial instalment) before the whole 
scheme of work has been brought to completion, and 
also possibly before the time is ripe for an attempt to 
give a complete explanation of the observed phenomena. 

The type of apparatus that was employed in the 
experiments follows generally that used by Andrews 
and his co-workers and described by them before this 
institute. The modifications made in the apparatus 
were slight, and can easily be seen from the sectional 
diagram of the apparatus used, shown in Fig. 1. The 
most conspicuous innovation was the employment 
of ball joints to convey the pressure from the speci- 
men to the lead block at one end and to the diaphragm 
at the other end. This precaution ensured axial and 
regular pressure upon the diaphragm, and obviated some 
difficulties that were met with when the ball was not 
employed. 

he chemical composition of the steel employed in 
the experiments was as follows: Carbon, 0°33 per 
cent. ; silicon, 0-18 per cent.; manganese, 0-62 per 
cent. ; — 0-036 per cent. ; phosphorus, 0-038 per 
cent. ; nickel, 4-64 per cent. ; chromium, 1-53 per cent. 

The steel had been rolled to round bars, some to | in. 
and some to } in. diameter. 

The bulk of the experiments were made upon the 
Th round bars, and only a few specimens were taken 
rom the l-in. round bars. The original diameter of 
the bar made no difference to the observed results. The 
rate of heating employed throughout the experiments 
was kept as nearly constant as possible. In the different 
experiments the variation from the customary rate 


TABLE I.-Rates of Heating and Cooling. 





Rate in Deg. C. per Minute. 
Temperature Range, Deg. C. | 





| Heating. Cooling. 
10-100 .. 6 

100-200 | 5 2 
200-300 | 5 3 
300-400 . 5 3k 
400-500 . 5 3 
500-600 an 4 2 
600-700 iw 3 2 
700-800 al 2b 24 

\ 





was not more than 10 per cent. either way. The general 
rates of heating and cooling within the various ranges of 


*Paper read at the meeting of the Iron and Steel 
Institute, York, on Wednesday, September 6, 1922. 
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Fic. 3. Curves showing the volume changes pro- 
duced by reheating a semi-standard specimen to 
various temperatures. The dotted curves show 
the bottom portions of the heating and cooling 
curve of the semi-standard treatment of each 
specimen. 
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Fic. 4. Curve depicting the volume at atmo- 
spheric temperatures of semi-standard specimens 
after reheating once to various temperatures. 


series of experiments) to take as a standard condition a 
material that had been cooled in the air under precise 
conditions. Prior to any experiment, therefore, the 
specimen that was to be employed was heated to a 
temperature of 830 deg. C. in a muffle furnace, and then 
removed from the furnace and allowed to cool to atmos- 
pheric temperature in the air. Steps, of course, were 
taken to avoid oxidation. This condition. it.¢., air 
cooling from 830 deg. C. will therefore be referred to 
hereafter as the standard condition of the steel. 
Experiment 1.—A specimen in the standard condition 
was introduced into the dilatometer, heated to a tempera- 
ture of 850 deg. C., and allowed to cool down to atmos- 
pheric temperature. The relationship between the 
volume and the temperature of the steel throughout the 
heating and cooling in the dilatometer is shown by the 
curve in Fig. 2. The curve shows that the steel under- 


goes a marked contraction during heating. The con- 
traction commences at a temperature of 685 deg. C. and 
continues to a temperature of 745 deg. C. Heating to 
higher temperatures than this results in a further ex- 
pansion of the steel. During the cooling of the steel no 
abnormal alteration of volume takes place for a con- 
siderable time. In cooling from 850 deg. to 285 deg. C. 
the steel contracts in the normal way. At the latter 
temperature an expansion commences which continues 
until the steel has reached a temperature of 150 deg. C. 
When cooling from 150 deg. C. to atmospheric temperature 
the steel contracts in the normal way. 

The final volume of the steel when it has attained room 
temperature is, however, not the same as the volume of 
the steel when it was introduced into the dilatometer 
at the commencement of heating. The increase of 
volume appears to be definite in quantity. 

The observations necessary to produce this funda- 
mental curve were repeated a number of times, a specimen 
in the standard condition being taken initially in each 
instance. The form of the curve as regards the tempera- 
tures of critical expansion and critical contraction, and 





also the difference in the volume of the steel before and 
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Fic. 2. Curve showing the volume changes pro- 
duced by heating a standard specimen to 850 
deg. Cent. 


after the experiment, were practically identical in each 
test. The values were so nearly the same that it is 
impossible to show the different curves on the same dia- 
gram, as they are almost absolutely superimposed one 
upon the other. 

As the steel in many of the succeeding experiments 
(after having been put into standard condition) was 
treated as in the above experiment, it is convenient to 
refer to steel that has gone through the standard treat- 
ment and then been heated in the dilatometer to 850 deg. 
C., and cooled therein to atmospheric temperature, as 
being in the semi-standard condition. 

Experiment 2.—The next set of experiments was 
carried out upon specimens that had been brought to 
the semi-standard condition and then were reheated in 
the dilatometer to various tempering temperatures, and 
cooled thereafter to the atmospheric temperature. 
Separate specimens were used for the experiments at 
each tempering temperature, and prior to tempering 
each specimen was put into the semi-standard state. 
The different reheating temperatures employed were 
200 deg., 300 deg., 400 deg., 500 deg., and 600 deg. C. 
The rates of heating and cooling were as shown in 
Table I. 

The observations taken of the relationship between 
the volume and the temperature of the steel during 
heating and cooling to and from the different reheating 
temperatures are shown in Fig. 3. Attached to each 
tempering curve is the low temperature portion of the 
heating and cooling curve that corresponds to experi- 
ment 1. 

The curves in Fig. 3 show that the behaviour of the 
steel is affected by the temperature at which it has 
been tempered. Tempering at 200 deg. C. has pro- 
duced a further expansion of the steel. Heating to 
300 deg. C. has produced a smaller expansion, much 
the same result being produced by tempering at 400 deg. 
and 500 deg. C. Tempering at 600 deg. C. has resulted 
in the contraction of the specimen. 

In Fig. 4 the relationship between the tempering 
temperature and the volume of the specimen after 
tempering at different temperatures is shown. 

The different effects produced by reheating at the 
different tempering temperatures suggested that it would 
be well to investigate whether additional tempering 
operations at the different temperatures could bring 
about more complete changes in the steel. Experiments, 
therefore, were made by taking a steel in the semi- 
standard condition, heating it in the dilatometer to the 
selected temperatures, allowing it to cool to room 
temperature, and then repeating the heating and cooling 
such a number of times as was necessary to produce 
in the specimen such a condition that it occupies the 
| same alas before and after tempering. 

Experiment 3.—The first set of observations was 
made upon a specimen in the semi-standard condition, 
reheated repeatedly to a temperature of 200 deg. C. 
The resulting observations are set out in the curves in 
Fig. 5. The curves indicate that the number of heatings 
and coolings that the steel must undergo before it attains 
to what may be regarded as a stable volume is consider- 
able. After the first tempering the steel does not expand 
any further. The second reheating brings about a 
contraction, though it does not bring back the steel to 





the volume that it occupied in the semi-standard state. 
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The third reheating causes a further contraction, the 
volume of the specimen after this reheating being less 
than that of the semi-standard specimen. The fourth 
reheating brings about a still greater contraction. At 
the fifth reheating the volume before and after reheating 
is the same. The specimen was heated to 200 deg. C. 
and cooled to atmospheric temperature twice more to 
ensure that no further contraction took place. The result 
therefore of the repeated heatings to 200 deg. C. is that 
the steel has contracted by a definite amount. In Fig. 6 
a curve is set out showing the volume at atmospheric 
temperature of the steel at different stages. 

Experiment 4.—A similar series of experiments was 
then carried out with a semi-standard specimen re- 
peatedly reheated to 300 deg. C. instead of 200 deg. C. 
The resulting observations are shown in Fig. 7. Briefly, 








the results obtained by reheating repeatedly to 300 deg. 
C. are similar to those obtained by frequent heatings to 
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Fic. 5. Curves showing the volume changes 


produced in a semi-standard specimen by re- 
peated heatings to 200 deg. Cent. 
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changes produced by frequent heatings to 400 
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produced by repeated heatings of a semi- 
standard specimen to 600 deg. Cent. 
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200 deg. C. The initial expansion of the steel is followed 
by a contraction, the total extent of which increases in 
magnitude until the sixth time of reheating. When 
heated to 300 deg. C. and cooled for the sixth time the 
volume before and after heating is the same. The 
seventh reheating confirms this constant volume con- 
dition. It is to be noted, however, that the total 
contraction produced by repeated heating and cooling 
to and from 300 deg. C. is greater than the total con- 
traction produced by repeated heating to 200 deg. C. 

Experiment 5.—The next set of tests was made on a 
specimen heated frequently to 400 deg. C. The observa- 
tions are set out in Fig. 8. The general tendency of 
the curves is similar to those obtained from the steel by 
reheating it to 300 deg. C. The constant volume con- 
dition is again attained after the sixth heating, whilst 
the total contraction produced by repeated heatings and 
coolings at 400 deg. C. is the same in amount as that 
produced by repeatedly heating and cooling to and from 
300 deg. C. 

Experiment 6.—The specimen heated to 500 deg. C. 
expanded at the first heating and again at the second 
heating (Fig. 9). After the third heating the volume 
before and after heating was the same. During the 
fourth and fifth and sixth heatings and coolings the 
specimens contracted, whilst the seventh heating and 
cooling appeared to have brought about the stable 


condition. This was contirmed by the eighth heating 
and cooling. Once again the total contraction pro- 
duced by the repeated heatings shows that the difference 
in volume between the steel in the semi-standard con- 
dition, and after frequent reheatings at 5U0 deg. C., is 
the same as the corresponding difference between the 
specimen heated frequently to 300 deg. C. and the 
specimen reheated frequently to 400 deg. C. 

Experiment 7.—The final specimen was submitted to 
repeated heatings to 600 deg. C. It was shown previously 
that on the first reheating to this temperature the 
specimen did not expand, but contracted. A much 
greater contraction occurs during the second heating 
and cooling, whilst after the third heating and cooling 
the specimen has apparently attained a stable volume 
condition. The total contraction produced by the 
repeated heating to 600 deg. C. is the same as the total 
contraction produced by heating repeatedly to 300 deg., 
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Fic. 6. Curve showing volume at atmospheric 
temperature of semi-standard specimen after 
repeated heatings to 200 deg. Cent. 
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the alterations in volume produced by frequent reheatings 
and subsequent coolings are additive, and might be 
brought about in one operation if sufficient time at the 
reheating temperature was allowed. Specimens, there- 
fore, were reheated to different temperatures and main- 
tained at that temperature for a considerable period. 

Experiment 9.—A specimen in the semi-standard 
condition was heated to a temperature of 200 deg. C. 
and maintained at that temperature for six days. The 
resulting observations of the experiment are shown in 
Fig. 12. The curve demonstrates that the net effect 
of the heating has been to bring about a marked con- 
traction, the total contraction being the same as that 
which has been produced by repeated heatings at 
temperatures of 300 deg., 400 deg., 500 deg., and 
600 deg. C., as in experiments 4 to 7. It is greater than 
the total contraction brought about by repeated heatings 
to 200 deg. C. 

Experiment 10.—A specimen in the semi-standard 
condition was heated to a temperature of 600 deg. C. 
and maintained at that temperature for four days. 





Qo 400 «=6200 
0 #00 = 6200) =|300 
0 wo 20 
0 100 200) = 300 
asosq, Temperature Degrees Centigrade, 9 100 200 


Fic. 7. Curves showing progress in volume 


changes produced by frequent heatings to 300 
deg. Cent. 


= s 
pay 0 100 400 
°F eB Se 
100 300 
0 100 «200 «= 300S«400 
Temperature Degrees Centigrade 


Fic. 9. 


Curves showing the volume changes produced by repeated heatings of a 


semi-standard specimen to 500 deg. Cent. 
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produced by repeated heatings of a semi- 
standard specimen to 100 deg. Cent. 


400 deg., and 500 deg. C. 
are shown in Fig. 10. 

The experiments on the effect of reheating made it 
evident that reheating to a temperature as low as 
200 deg. C. was bringing about a marked change of 
volume in the steel. An experiment was therefore 
made by reheating to a lower temperature. 

Experiment 8.—A specimen of the steel in the semi- 
standard condition was heated repeatedly to a tempera- 
ture of 100 deg. C. The results of this experiment are 
shown by the curves in Fig. 11, which indicate that, 
whilst the steel undergoes an initial expansion, this is 
followed by a contraction which increases in magnitude, 
until after the sixth heating the steel comes to what 
appears to be a stable volume condition. The total 
contraction produced by the repeated heatings to 
100 deg. C. is the same as that produced by the repeated 
heatings to 200 deg. C., the total change of volume 
brought about by heating at either of these two tempera- 
tures being less than that produced by heating to 
300 deg., 400 deg., 500 deg., or 600 deg. C. 

It is clearly suggested by the above experiments that 


The results of the experiment 
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Fig. 12. Curve showing the change of volume 
in a semi-standard specimen maintained at 
200 deg. Cent. for a long time. 


It was then cooled down to the atmospheric temperature. 
The results of the observations made in the experiment 
are shown in Fig. 13. Here again, as might be expected, 
the total contraction produced is equal to that brought 
about by the repeated heatings at the higher tempering 
temperatures. 

Experiment 11.—-A specimen in the semi-standard 
condition was then tested at a temperature of 100 deg. C. 
It was put into the dilatometer and maintained at that 
temperature for a week. The resulting observations 
are shown in Fig. 14. This curve also shows that the 
contraction that has been brought about by heating for 
a prolonged time at this low temperature is equal to 
that produced by repeated heatings of the steel to the 
higher values of tempering temperature, and that it is 
markedly greater than the net contraction produced 
by repeated heatings and coolings to 100 deg. C. 

The experiments made up to the present may be 
summarised as demonstrating the following results : 

1. That the expansion that should be produced at the 
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critical range during the cooling from the hardening 
temperature is not completed during the slow cooling 
employed. 

2. That reheating to quite low temperatures induces a 
further expansion. 

3. That further reheating to low temperatures brings 
about a contraction. 

4. That prolonged heating at low temperatures induces 
still further contraction. 

5. That reheating to intermediate temperatures 
(300 deg. to 500 deg. C.) induces a similar initial ex- 
pansion and then a contraction. 

6. That reheating to 600 deg. C. induces a contraction. 





(soxm Temperature Degrees Cntigrade. 
Fic. 13. Curves showing volume change in s:mi- 
standard specimen maintained at 600 deg. Cent. 
for a prolonged time. 
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Fic. 14. Curve showing the volume change pro- 
duced in a semi-standard specimen heated at 
100 deg. Cent. for a prolonged time. 





7. That the smaller initial expansion at the inter- 
mediate temperatures is likely to be the resultant of 
the expansion and contraction proceeding simultaneously, 

8. That the total contraction brought about at 
temperatures up to 200 deg. C. by repeated heating and 
cooling is less than that similarly produced at higher 
tem peratures. 

9. That the maximum contraction brought about in 
any way at all the different temperatures is the same in 
amount. 

This work is proceeding, and it is hoped that further 
reports may be presented in the near future, when an 
explanation of the observations and their practical 
bearings may be attempted. The authors are ve 
grateful to the directors of the Sentinel Waggon Com- 
pany, Limited, for the facilities afforded for the prosecu- 
tion of the investigation. 








EXPLOSION OF A DRYING CYLINDER. 


A PRELIMINARY inquiry has been made by the Board 
of Trade, under the Boiler Explosions Acts, 1882 and 
1890, with regard to the cause and circumstances of 
an explosion of a drying cylinder which occurred on 
January 27, 1922, at the Hole House Mill of Messrs. 
Smith and Forrest, Limited, Kenyon-street, Blackburn. 
Though the explosion was of a somewhat violent nature, 
fortunately no person was injured. 

The cylinder which failed was 7 ft. in diameter and 
5 ft. 6 in. in length. The body was made up of six 
sheets of tinned wrought steel plate, 18 8.W.G. or 
0-048 in, in thickness. These plates were lapped and 
joined by single rows of rivets, 4 in. in diameter, pitched 
} in. apart, and the seams were then loaded with solder 
inside and out to make them steamtight. Each extremity 
of the cylinder was flanged inwards to a depth of about 
1 in., and an internal ring was fitted at each flange, 
and secured to the cylinder end plates by means of set 
pins } in. in diameter, with a pitch of 3in. The cylinder 
ends were made of wrought steei plates, ,'; in. in thickness, 
supported by 20 through stays. each { in. in diameter, 
fitted with nuts and washers on the outside of the plates. 
These plates were further stayed by a cast-iron shaft 
with large flanges connected to trunnions at each end 
of the cylinder. Steam was admitted through one of 
the trunnions on which the cylinder revolved, and was 
distributed over the internal surface through holes in 
the cast-iron shaft. The steam left the cylinder through 
the opposite trunnion. A manhole, 16 in. by 12 in., 
was cut in one of the end plates, and this was covered 
by a steel plate door } in. in thickness. 

A somewhat similar cylinder, but 4 ft. in diameter, 
was also fitted to the machine, and the cylinders were 
mounted on a cast-iron frame and were rotated by 
means of gearing. 

The machine was fitted with a saturated steam re- 
generator, an apparatus by which it is claimed that a 








uniform pressure and temperature can be obtained in 
the cylinders of a drying plant. This apparatus consists 
of two parts, a saturator and a regenerator. When 
starting the machine, steam is turned on to the plant 
at the stop valve and passes along the steam pipe below 
the safety valve, and then up to the regenerator, which 
is fitted with non-return valves kept apart by a very 
fine vertical spring. The regenerator, acting on the 
injector principle, draws air through the atmospheric 
valve fitted at the top of the vacuum chamber, and this 
air, increased in temperature by contact with the steam, 
expands in volume, and this expansion, together with 
the pressure of the steam, forces the air and steam quickly 
through the drying cylinders. After passing through 
the cylinders, the steam returns to the saturator where 
the water is trapped off, while the returned steam rises 
to the top of the saturator and up the vertical pipe. 
As soon as sufficient pressure is formed in the saturator, 
the lower valve in the regenerator opens and the atmo- 
spheric valve closes automatically, and it is then claimed 
that perfect circulation and a uniform pressure are 
maintained over the whole system. Two pressure 
gauges, graded from zero to 20 Ib. per square inch, were 
fitted to the machine, one to the top of the saturator 
and one to the pipe line leading to the smaller cylinder. 
A safety valve of the lever type, 14 in. in diameter, 
was fitted to the steam pipe line close to the saturator, 
and it was stated that this valve was loaded to a pressure 
of 10 lb. per square inch. The steam pipe was 1} in. 
in the bore, and the supply was regulated by a stop 
valve ; shut-off cocks, one for each cylinder, were also 
fitted to the steam supply pipes. The usual air valves, 
each about 2 in. in diameter, were fitted to the end 
plates to prevent the formation of a vacuum in the 
cylinders. 

The machine was made by Messrs. Henry Livesey, 
Limited, Greenbank Iron Works, Blackburn, in the 
year 1902, and was therefore about twenty years old 
at the time of the explosion. The cylinder was supplied 
by Lang Bridge, Limited, Accrington. 

The only record of repair having been made to the 
cylinder was in October, 1922, when one of the longi- 
tudinal seams was found to be leaking slightly, and on 
October 4, Robert T. Astley, a sheet metal worker, 
employed by Mr. John Sullivan, Blackburn, soldered 
the defective seam for a length of about 10 in. Astley 
stated that he examined the remainder of the seam which 
appeared to be satisfactory, and after the repair had 
been made steam was turned into the cylinder, and the 
seam was perfectly steamtight. 

The cylinder was not insured, and was, with the 
remainder of the steam plant, examined daily by 
Mr. William Edward Young, the manager of the mill. 
No other inspection appeared to have been made. 

Mr. Alfred E. Coe, engineering surveyor to the Board 
of Trade, in his report states the machines fitted at this 
mill obtain their power from two Lancashire boilers, the 
safety valves of which are loaded to a pressure of 160 Ib. 
per square inch, but the pressure is reduced to 90 Ib. 
per square inch by passing through a reducing valve 

efore reaching the drying room. 

On January 27 last, Alexander Mercer, a size taper, 
whose duty it was to attend to and run the drying 
machine, started work at 7.45 a.m., and prepared the 
machine for running. The stop valve which regulates 
the supply of steam to the cylinders was opened shortly 
before 8 o'clock, the stop-cocks on the pipe line leading 
to the cylinders being open. A few minutes later, when 
the attendant was at the back of the machine, he heard 
a loud report, and the shed was filled with dust and steam. 
He managed to reach and close the stop valve, thus 
shutting the steam off the cylinders. Upon examining 
the machine, he found that one of the longitudinal 
seams in the larger cylinder had failed. The plate was 
fractured partly through and partly in the vicinity of 
the rivet holes; the fracture extended for the full 
length of the seam. Through the opening thus formed 
steam and water were ejected. The end plates attached 
to the cylinder were somewhat distorted by the force 
of the explosion, and the smaller cylinder, which was 
about 4 in. away from the outer circumference of the 
large one, was badly indented. Upon looking at the 
pressure gauge, which was fitted to the top of the 
saturator and which was graded from zero to 20 lb. 
per square inch, he found that the pointer had been 
forced over the stop, and he assumed this had been 
done by the force of the explosion. Under ordinary 
working conditions, the pressure in the larger cylinder 
usually varied between 8 lb. to 12 lb. ; the latter pressure 
was the highest Mercer had seen recorded during the 
two and a-half years he had been running the machine. 
Mercer stated that he did not look at the pressure gauge 
after turning on the steam on the morning of the explosion 
and could not therefore say what pressure was indicated 
immediately prior to the explosion. 

Continuing his report, Mr. Coe states that he examined 
the cylinder after the explosion, and found the safety 
valve in good condition and free to lift. Upon ex- 
amining the plates which had been removed from the 
cylinder, he found the plate at the line of fracture was 
wasted in places to a knife-edge in thickness. In his 
opinion, the cylinder had been worked in a dangerous 
condition for some time before the explosion actually 
occurred. When the leakage took place from the seam 
in October last, a more thorough examination of the 
cylinder should have been made, and it would have 
been advisable to apply a suitable hydraulic pressure 
which would have revealed this condition to the owners. 
During cold weather, great care should have been used 
in clearing the cylinders of condensation water, as it was 
probable that there might be a large accumulation of 
water in the cylinders if the stop valve for regulating 
the supply of steam to the machine was not steamtight. 
Even if the steam trap was working efficiently, it is pos- 
sible this water could not get away quickly enough, and 





a dangerous pressure would then arise in the cylinders 
if the safety valve was in any way overloaded. From 
the condition of the pressure gauge fitted to the saturator, 
as found after the explosion, it was probable that this 
was so in the present case, but the condition of the 
cylinder was such that it was not safe to work the machine 
at the ordinary working pressure. 

Mr. Coe, concluding his report, states the explosion 
was caused by subjecting the cylinder to a pressure in 
excess of that which it could withstand with safety. 

Mr. Thomas Carlton, Engineer Surveyor-in-Chief to 
the Board of Trade, in his ‘‘ Observations,” states : 
“In the working of steam vessels which have failed 
by explosion, it has frequently happened that prior to 
the explosion there have been indications of weakness 
which, had they been observed and appreciated at their 
proper value, should have led to the discontinuance 
of the use of the vessel in time to avoid the explosion 
which ultimately occurred. In this case the cylinder 
failed after repairs to the riveted longitudinal seam, 
which were probably occasioned by panting movements 
of the corroded and weakened plats, and it was un- 
fortunate that the possibility of such action was not 
considered when the cylinder was repaired, and that 
advantage was not taken of the opportunity then 
afforded to make a close and effective examination of its 
condition. 

“Drying cylinders are most liable to failure during 
the process of heating up in preparation for the day’s 
work, and the heavy stresses to which they may then 
be subjected, by the weight of contained water and the 
possible variation of internal pressure from atmospheric 
pressure, or even partial vacuum, to the full working 
pressure, makes it essential to observe greater care in 
the process of draining and heating up than has been 
shown in many of the cases dealt with in these 
reports. 

“* The nature of the safety valve fitted is of the greatest 
importance. It should be of as large a diameter as is 
practicable and should be of a type which will not permit 
of the load on the valve being increased after it has been 
set to lift at the safe working pressure of the machine 
to which it is attached.” 








Tue INTERNATIONAL COMMISSION FOR AIR NAVIGA- 
TION.—The second session of this commission, which 
meets three times a year to deal with international 
questions relating to civil aviation, was concluded in 
London on the 27th ultimo. Among the subjects 
discussed was the amendment of Article 5 of the Inter- 
national Air Convention, which prohibits the aircraft 
of a non-contracting State from flying over the terri- 
tories of contracting States. The proposal of the French 
delegates, which was accepted in principle, was to the 
effect that individual agreements may be drawn up 
between contracting and non-contracting States, 
authorising international air communication between 
them, provided that the general regulations of the 
Convention are conformed to. The system of voting 
on the Commission was also reviewed and the various 
proposals made will be considered before the next 
session, which will be held in Brussels in February next. 
Other subjects discussed were the minimum international 
standards for airworthiness certificates, the medical 
examination of pilots, the use of aircraft registration 
letters as wireless call signals, and the revision of the 
regulations as to signals and log books. Between the 
sessions, the various sub-commissions relating to opera- 
tions and to wireless, meteorological, medical, legal and 
other matters, will continue their work. 


CoMBUSTION IN Buast-FuRNACE Gas _ ENGINES.— 
Experimenting upon the Gas Consumption and the 
Composition of the Exhaust Gases in blast-furnace gas 
engines and other internal combustion engines, of both 
the two-cycle and four-cycle types, D. Rauert (Stahl 
und Essen, October 12) finds that the method taking of 
samples of the exhaust from some portion of the hori- 
zontal pipe may give very misleading results. The 
exhaust pipe of one of his engines first descended verti- 
cally for about 10 ft.; it then ran horizontally about 
15 ft., and was finally taken up on an incline to the stand 
pipe. Taking his samples from seven different points 
in his pipe, he found that the composition of the exhaust 
gas changed considerably, as indicated by the following 
figures, which refer to five points: CQO per cent. 
17-5, 15-1, 9-4, 9°6, 11-6; Oo 5-4, 6-8, 11, 11-2, 
10-4; CO 0-0, 1-2, 3-2, 0-6; Ho, 0-7 to 1-2; CH, 
0-0 to 0-1; No, 76-2, 76-05, 75-2, 75-6, 75-6. NoCO 
was found near the cylinder, and the cylinder combustion 
was thus complete; temperature measurements also 
indicated that there was no after-combustion in the 
exhaust pipe. The peculiar fluctuations in the per- 
centages of the constituents are ascribed to the mixing, 
during the cyclic operations, of real combustion products 
with the excess air left in the cylinder, the scavenging 
air and the incoming gas. The well-known pressure- 
surges in the exhaust pipe would help to maintain 
these differences in the composition of the gas. With 
the aid of these and other tests, Rauert estimates the 
“gas loss’? (the percentage of unburnt gas) in eight 
different engines. Most of the engines were about 
twelve years old; they ranged from 700 h.p. up to 
1,800 h.p. Rauert found in four-cycle engines gas losses 
of only 1 per cent. or 2 per cent., against losses up to 
30 per cent. in two-cycle engines of the same power, 
the greater loss being due to the scavenging ; in all the 
types of engines tested the gas loss was smallest when 
the engine was run at about three-quarter power. Rauert 
is aware that recent improvements in the gas-feed 
regulation might very considerably reduce the great 
losses of gas he observed ; but his investigation was con- 
fined to engines which had been in service for some time. 
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ELECTRICAL APPARATUS. 

182,602. R. F. Baerlocher, West Ealing. Contactor 
Controllers. (3 Figs.) April 25, 1921.—This invention relates 
to contactor controllers for electrical purposes. According to 
the invention, a contactor controller comprises an electrically 
operated magnet switch having the magnet arranged as a motor 
with an unwound armature and a device for preventing movement 
of the armature when the current passing through the magnet 
coil is excessive. An armature a is mounted coaxially with a 
shaft 6 on which are mounted the two pole pieces ¢ of a magnetic 
blow out. The armature a is rotatably mounted between the 
poles é1, 42 of an electro magnet i having acoil k. Beneath the 
magnet pole é is disposed a pivoted arm h. The operation of the 
invention is as follows :—When the coil & is wound in series with 
the main circuit excess starting current produces a magnetic 
flux at the poles i) and i2 of the electro-magnet i tending to 
produce clockwise movement of the armature a. Energisation 
of the magnet, however, causes attraction of the arm / against 
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the action of its spring, the face w engaging the face y of the plate t 
and locking it and the armature against further movement. The 
position of the armature is now that indicated in broken lines in 
Fig. 3, the arm h having moved to a position in which faces w and y 
are in contact and the flux passing through pole i}, arm h, arma- 
ture aand polei2. Whilst the current in the main circuit remains 
in excess of normal the interlocking arrangement described 
prevents closing of contacts f and g, the former of which moves 
coincidently with the armature a, but as the flux strength dies 
away as the current drops, the spring overcomes the magnetic 
attraction and the locking arm h falls allowing rotation of the 
armature a towards the position shown in full lines in Fig. 3. 
There is no engagement between the arm A and the armature a 
other than through the faces w and y. Owing to the plate t 
being of non-magnetic material, the arm A will not stick to the 
armature when the flux strength drops but is retracted by the 
spring to allow the armature to rotate as described. (Sealed.). 


182,553. J.B. Tucker, Tyseley, Birmingham. Switches. 
(4 Figs.) ve oe 2, 1921.—This invention relates to an electric 
switch having a pivoted contact member, a pivoted operating 
member, and a floating spring member pivotally connected to 
the operating and contact members, the floating member com- 























prising a compression spring which as the dimension between the 
axes of the floating member increases, is so compressed. The 
invention comprises a switch of this type wherein a detent is 
provided, movable in relation to both the operating member and 
the contact member, the detent being adapted to restrain the 
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contact member during the primary parts of the movements 
the operating member. The operating ber a is ted 
on a spindle b. The contact member c is pivoted on the same 
spindle, d is an arm coupled by a telescopic member e, f with 
the transverse part by; the contact member c, which is of sub- 
stantially U-form ; A, ¢ are the respective axes of the telescopic 
member e¢, f, these axes constituting articulations respectively 
between the arm d@ and the transverse part g of the contact 
member. j is a compression spring which, when the telescopic 
member ¢, f is extended, is compressed. m is a detent pivoted atn 
and having an arm o furnished with a pin p which works in a 
cam-shaped slot ¢ provided in a plate r secured to the operating 
spindle b. The detent m is provided with a lug s which co-operates 
with a lug t fixed to the contact member. In the initial movement 
of the operating member, the lug s is moved out of the path of 
the lug ¢ to liberate the contact member after the latter has been 
restrained. In like manner, when the parts are in the position 
shown in Fig. 3, the lug s is on the other side of the lug ¢t, thus 
restraining the contact member until the latter is liberated after 
the operating member has been displaced through a predeter- 
mined proportion of its range of movement. (Sealed.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


182,610. E.C.S.Clench, Wembley. Internal Combustion 
Engines. (3 Figs.) April 27, 1921.—This invention relates to 
the valve-gear of internal-combustion engines. According to 
the primary feature of the present invention, there is provided 
in an internal-combustion engine having a detachable cylinder 
head, a chamber 25 extending alongside the cylinder block but 
independent of the detachable cylinder head and distinct from 
the crank case, a cam shaft 22 in said chamber, a tappet 20 
extending into the chamber with its inner end arranged to be 
operated by the shaft 22, a rocker 16 carried by the detachable 
cylinder head 13 and having one arm engaging a valve spindle 14, 


Fig.2. 














and a tappet rod 18 operatively connecting the other arm of the 
cocker with the other end of the tappet 20. By adopting this 
arrangement the tappet rods can be kept quite short and thus 
errors due to their expansion are minimised, and also since the 
weight of the reciprocating parts is kept small smooth running of 
the engine is facilitated. Conveniently, when two such chambers 
25 each containing a cam-shaft are provided, one is placed at 
each side of the cylinder-block and the cam shafts extend into 
an end chamber 27 projecting beyond the cam-shaft chambers 
and the cylinder-head to receive drive through gearing (preferably 
skew gearing) 29, 20 from the crank-shaft. (Sealed. 


182,505. Cammell Laird and Co., Limited, Birkenhead, 
Sir G. J. Carter, Higher Bebington, and D. McC. Shannon, 
Birkenhead. Internal Combustion Engines. (8 Figs.) 
February 3, 1921.—This invention has reference to apparatus 
for the injection of liquid fuel in internal combustion engines 
of the type in which the fuel is injected by .means of a blast of 
air or gas obtained from the working cylinder of the engine. 





According to the present invention, the injection gas is taken, at 
the appropriate part of the cycle, from the working cylinder of 
the engine, and is discharged therefrom through a cooling device 
inte between the working cylinder and a comparatively 
small compressor used to give the final compression ; this cooling 
device comprises fluid cooled heat exchanging surfaces, say one 





or more comparatively long small-bore tubes e* so arranged that 
the gases pass therethrough in a thin stream or streams to give 











efficient cooling and to prevent the passage through the cooler 
to the compressor, of any flame or high tem ure gases which 
would cause an <<peure in the compressor, the comparatively 
large extent and long length of the heat <a surfaces 
of the cooler in proportion to the small croas-sectional area of 
the passage-ways for the gases thus ensuring immunity from 
explosion in the compressor, and maintaining a reasonably low 
temperature in the latter. Apparatus constructed according 
to the invention comprises a cooler ¢1 to cool the comparatively 
high temperature air or other gases withdrawn from the working 
cylinder before delivery thereof to the compressor F ; a com- 
pressor for raising the pressure of the said air or gases to a suitable 
value for injecting the fuel; a fuel supply pump G; and a 
pulverising chamber D in which the air or other gas, after said 
final compression, is thoroughly mixed with fuel supplied to the 
said chamber, which chamber js fitted with a nozzle or flame plate 
C through which the fuel sprayed by the compressed } is 
injected into the working cylinder of the engine. (Accepted 
July 19, 1922. 

182,229. B. W. Knott, West Drayton, A. W. Newman, 
West Drayton, and H. Penwarden, West Drayton. In- 
ternal Combustion Engines. (7 Figs.) April 6, 1921.— 
This invention relates to pistons, piston rods and parts con- 
nected therewith for internal combustion engines of the “ double- 
acting” and “tandem cylinder” types. The objects of the 
present invention are: Primarily to provide a combustion 
chamber at the crosshead or piston rod end of the cylinder which 
shall be unobstructed by piston rods and at the same time be 
of ideal shape for the reception of the combustible and the rapid 
propagation of the flame through its entire volume, Secondly, 
to provide simple means for attaching the multiple piston 8 
involved to the piston and crosshead respectively. A depression 
A, hemispherical or Fo gpm ost y so in shape, is formed and 
centrally disposed in the crosshead end of the piston element B. 
The combustile is injected into the depression or combustion 
chamber A through a valve OC, its passage thereto and subsequent 
combustion therein being unobstructed by the piston rods D 


Fig 1 Fig. 2. 
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which are placed as conveniently~near the edge of the piston 
as possible and are carried through the end E and glands F and 


terminate in the lugs G on the cylinder side of the cross- 
head pin H into which they are secured through the medium 
of the screwed collars J and the sleeve nuts K. The prolonga- 
tions G of the crosshead pin H are so arranged as to allow the 
crosshead bearing L to be fitted and to function between them, 
whilst at the same time they provide means for carrying cross- 
head shoes which are secured to them in any well-known 
manner, Referring again to the piston rods D, these are fitted 
and secured at the piston end to a circular reinforcing member 
M of substantial thickness at high tensile properties which con- 
stitutes the central constructive element of the piston, and 
transmits to the piston rods D the force of the combustion 
through the medium of the piston end elements B B which 
embody the hemispherical combustion chambers A and Al 
and are fitted and secured to the reinforcing member M in any 
convenient manner as, for instance, by studs and nuts (Fig. 2). 
(Accepted July 12, 1922.) : 


LIFTING AND HAULING APPLIANCES, 


182,212. A. F. H. Adams, Portslade, and Brighton and 
Hove General Gas Company, Portslade. Grabs. (6 Figs.) 
March 30, 1921.—This invention has reference to grabs of the 
kind in which the half buckets of a grab are raised, opened and 
lowered and closed by means of a single cha'n or rope, discharge 








being caused when the bucket has been raised to the required 

height by co-operation of a releasing ring with parts of the head 
ear. The half buckets a of the grab are hinged to a spindle 
wry be pulley ¢ that is embraced by a bight of the lift: 

chain d which after passing around the pulley, passes up thro’ 
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the head to the jib or crane, remote portions of the halt buckets 
@ being linked to the casing of the head. The head comprises 
according to the invention an outer casing e having a chain guide 
or nozzle g at the top, and containing an inner structure capable 
of limited vertical movement within it and provided with a pair 
of geared sprocket wheels / that engage the free portion of the 
lifting chain d and are formed or provided with ratchet wheels 
which, when the inner structure is in its upper position, are 
prevented from rotating in one direction by pawls p and thus 
lock the chain to the head whilst, when the inner structure is 
in its lower position, the ratchet wheels are clear of the pawis 
and permit the chain to run through the head. Upwardly 
extending retaining hooks q are pivoted to the inner structure 
and are adapted to engaze with the flange of the releasing ring r 
suspended from the crane jib and through which the lifting chain 
extends, the hooks being arranged to swing towards or away 
from each other according to whether the inner structure is 
lowered or raised in relation to the outer casing. (Sealed.) 


PUMPS. 


181,747. Hydraulic Gears, Limited, Hammersmith, 
London, J. T. Wight, Ascot, and C. Sharp, Chiswick, 
London. Rotary Pressure Pumps. (2 Figs.) July 12, 
1921.—The invention comprises a rotary hydraulic pump of the 
radial cylinder type having a central cylindrical valve 1 co-axial 
therewith and on which is mounted a cylinder body or sleeve 5 
adapted to control the admission and discharge of fluid to the 
cylinders 7, the sleeve 5 being mounted at both ends in bearings 


in the casing 21 independently of the central valve. The valve 1 
is secured in the centre of the end of the casing 21 by a tapered 
portion 43 on its end fitting in a correspondingly-tapered bore 
in a projection 40 on the end of the casing and adapted to be held 
therein by a nut and washer 41, the nut being screwed on to a 
reduced extension of the tapered end of the valve and the tapered 
portion 43 of the valve provided with inlet and outlet holes 
52, 53, respectively, bored radially therein. (Sealed.) 

182,632. J.S. Hazell, Forest Gate, London, and Unchoke- 
able Pump, Limited, London. Centrifugal Pumps. (2 Figs.) 
May 13, 1921,—This invention relates to centrifugal pumps. 
According to the improvements, the impeller b is provided with 
two ports or passages c, f, one of which, ¢, is of greater cross- 
sectional area than the other, f. By this means not only is the 
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efficiency of the pump higher than is the case where a single 
port or eo is provided, but in the event of the choking of 
the smaller port or passage the working of the pump is not 
stopped. Moreover by providing two ports the necessity for 
balancing the impeller in order to reduce vibration, as is necessary 
where a single port only is provided, is avoided. (Sealed.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


182,159. Galloways, Limited, 
H. Pilling, Choriton-cum-Hardy. 
Engines. (1 Fig.) 


Manchester, and 
Reciprocating Piston 
February 28, 1921.—JIn a reciprocating 
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piston engine in which a control valve for releasing the pressure 
in the cylinder is automatically opened during the return stroke 
of the piston by a device operating in dependence on the pressure 


in the exhaust passage, a cam 9 1s provided on a shait 5 rotating 
at the speed of the engine and engages with a roller 19 connected 
to the valve spindle 21. The profile of the cam 9 is adapted to 
impart travel to the spindle 21, and, consequently, a duration of 
opening of the valve 22 which varies from nil to a maximum 
value. The cam 9 is mounted on a sleeve 6 adapted to slide 
on the shaft 5 and its longitudinal position is determined at any 
time in dependence on a piston 15 sliding in a cylinder 16, one 
end of the cylinder being connected with the exhaust passage 
and the other end with the atmosphere. If the cylinder pressure 
increases, the piston is moved in the cylinder in a direction 
which causes the cam to slide on the shaft and operate the valve. 
( Accepted July 12, 1922.) 


SHIPS AND NAUTICAL APPLIANCES. 


182,193. J. Mitchell, Putney, London. Tow Hooks. 
(4 Figs.) March 24, 1921.—According to the invention, the tow 
hook 22 is held in the operative position by a stirrup 31 pivoted 
on a vertical post 27, which is itself pivoted to links 17, 18 
connecting the tow hook 22 and draw-bar 12, the stirrup 31 being 
readily withdrawn over the free end of the hook for the purpose 
of releasing the hawser, by breaking a stretched toggle joint 
33, 35 provided between the vertical post and the stirrup. When 











the toggle joint is broken and the stirrup removed from the tow 
hook, a further pull on the cord 38 inclines the vertical post 27 
about its pivot so that a forward projection 40 on the base of the 
post 27 engaging below a rearward extension 25 of the tow hook 
rotates the latter into the releasing position. When the hook 
is returned to its operative position. the rearward extension 25 
of the hook engages with the projection 40 on the lower end 
of the post 27 and restores it to its vertical position. (Seal:d.) 


180,105. W. Mickelson, Belfast, and F. E. Rebbeck, 
Belfast. Ship’s Propulsion. (1 Fig.) March 7, 1921.— 
In ship’s propelling machinery where the main machinery con- 
sists of either reciprocating steam engines or steam turbines, 
the auxiliary machinery, such as pumps, is usually driven inde- 
pendently through the medium of steam taken from main or 
auxiliary boilers. According to the invention, the auxiliary 
machinery a is driven by auxiliary internal-combustion engines 
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b installed as prime movers for that specific purpose, and 
preferably adapted to drive the auxiliary machinery through 
the medium of electricity generated by the auxiliary engines 
The main machinery or propeller shafts are driven as usual 
by either reciprocating steam engines or steam turbines A. 
The exhaust gases from the auxiliary engines b may be conducted 
through an exhaust pipe D to heat the feed water heater ¢ for 
the boilers of the main machinery A. (Sealed.) 


MISCELLANEOUS. 


182,542. L.H. Bonnard, Ealing, London. Carbonising 
Furnaces or Retorts. (1 Fig.) March 31, 1921.—This inven- 
tion consists in improvements in carbonising furnaces or retorts. 
According to this invention, a retort for the destructive distilla- 
tion or carbonisation of carbonaceous material (such, for example, 
as sawdust) comprises a substantially horizontal! fixed cylinder 
5 of refractory material, having means therein to agitate the 
carbonaceous material and having an inlet 13 for said material 
situated at the top and one end of said cylinder and an outlet 
14 for said material situated at the bottom and at the other 
end of said cylinder so that a gradient is maintained in the 
upper free surfaces of the material downwards from the inlet 
end towards the outlet end to ensure the passage of the material 
through the retort. Preferably the agitating means comprise 
an axially rotatable shaft 9 within said cylinder, said shaft 
having radial arms or spiders 16 at intervals along its length, 





and blades 17 at the ends of said radial arms or spiders, said 


blades being in proximity on the inuer surface of said cylinder. 
Further, according to this mvention, the cylinder may be dis- 
posed within a furnace-setting 7, and heating means, such as 
burners 22, are so disposed within the setting as to give the 
retort a maximum temperature. say, for example, 1,000 deg. C. 


to 1,100 deg. C. near the outlet end 14 and a minimum tempera- 
ture near the inlet end 13. Preferably the hot gases from the 
heating means are constrained to travel to some extent in a 
helical direction around the retort (for example by means of 
baffles 23). (Sealed.) 


181,886. P. G. Ryder, Gravesend. 
(4 Figs.) April 11, 1921.—This invention relates to pressure 
gauges. According to the invention, a pressure gauge com- 
prises a closed chamber 2 containing liquid, an open vessel 3 
also containing liquid, a conduit 4 connecting the two vessels, 


Pressure Gauges. 













































































and a tube 5 projecting at one end into the closed chamber 2 
and at the other end adapted to be connected to the medium 
whose pressure is to be measured, the area of the open vessel 3 
being large compared with the area of the tube 5. According 
to a modification of the invention, a plurality of tubes 5 
to be connected to different media whose pressure is to be 
measured, projects at one end into a common closed chamber 2. 
The closed chamber 2, the open vessel 3 and the bracket 1 
carrying them may constitute a single casting, and for measuring 
negative pressures or draughts the closed chamber and the open 
vessel may be arranged at the same, or substantially the same, 
level. (Sealed.) 


181,868. W. R. Blackshaw, Leamington Spa. Brick 
Moulding Machine. (3 Figs.) April 2, 1921.—This invention 
relates to a machine for moulding blocks, bricks and the like 
of the kind in which a ram plate is arranged to move into and 
out of a mould box and in which the mould box is movable by 
rollers running on rails under and away from the ram plate. 
On the frame 1 of the machine is a pair of guide rails 2, 2, which 
engage directly the mould box 3 to support it when in position 
under the ram. Mounted on the mould-box at the rear are two 
rollers 6, 6, which may be caused to engage the rails 2 and supyort 
the mould-box when it is withdrawn from under the ram-plate. 
Mounted on the front of the mould-box at the middle is a third 
roller 7, which is lower than the rollers 6, 6, when the mould-box 
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is in position under the ram. 8 is a lever of such length that its 
short end is under the roller 7. The ram plate 5 is supported from 
a@ pressure plate 17. In operation, the outer end of the lever 8 
is pressed downwards, whereby the roller 7 is raised and the 
mould-box 3 is raised and tilted so that the rollers 6 function, 
when the mould-box can be easily withdrawn from under the ram- 
plate, the rollers 6 rolling on the rails 2 and the roller 7 on the 
lever 8. The arm or lever has then assumed the dotted position 
shown in Fig. 2. The mould-box is then filled with concrete 
and run into the machine under the ram-plate 5. When under 
the ram plate the lever 8 is allowed to move about its pivot so 
that the mould-box is lowered from the rollers 6 on to the rails 2 





by which it is supported. (Sealed.) 








